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EXECUTIVE SUMMARY
On August 1, 2002, Governor George E. Pataki announced a comprehensive and independent
review of emergency preparedness to be performed by James Lee Witt Associates (JLWA) for
the area around the Indian Point Energy Center ("Indian Point"), and for that portion of New
York in proximity to the Millstone nuclear plant ("Millstone") in Connecticut. James Lee Witt
Associates subcontracted with Innovative Emergency Management ("IEM") for portions of the
review. The review encompassed many related activities that were designed, when taken
together, to shed light on whether the existing plans and capabilities of the jurisdictions involved
are sufficient to ensure the safety of the people of New York in the event of an incident at one of
these plants, and how those existing plans and capabilities might be improved. In addition to an
outreach effort into the surrounding communities, the review included recent exercise results and
public information efforts, current radiological emergency response plans, and the data
underlying the response plans, such as population data, evacuation time estimates, alert and
notification system specifications, offsite accident impact analysis methodologies, and
communication capabilities.
It should be noted that we were not asked to look at the safety of the plants themselves, the
availability of alternate energy sources, the economic and environmental costs and benefits of the
plants, or other factors relevant to an overall picture of the plants within their respective
communities. Consequently, nowhere have we taken a position on the future status of the plants.
During our review we were frequently asked whether we were under constraints. We were
guided by our experience and were unconstrained in our recommendations.

Major Findings
Plans and Exercises
1. The plans are built on compliance with regulations, rather than a strategy that leads to
structures and systems to protect from radiation exposure.
2. The plans appear based on the premise that people will comply with official government
directions rather than acting in accordance with what they perceive to be their best
interests.

A

3. The plans do not consider the possible additional ramifications of a terrorist caused
release.
4. The plans do not consider the reality and impacts of spontaneous evacuation.

7

5. Response exercises designed to test the plans are of limited use in identify'ing
inadequacies and improving subsequent responses.

7

These planning problems are more serious because of the large population concentrations near
the Indian Point plant, and when the effectiveness of the plan requires a degree of public and
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responder confidence that is largely absent. Thus the consequences of the five general findings
above are more serious for the communities around Indian Point than for New York jurisdictions
closest to Millstone.
Regulations
The Nuclear Regulatory Commission ("NRC") has stated as recently as November 18, 2002, that
a preliminary assessment of the capabilities of; and compliance by, the State and its jurisdictions
by the Federal Emergency Management Agency ("FEMA"), based on the September 24, 2002
exercise, indicates the offsite emergency plans are adequate to protect public health and safety.
While under the current regulations that may be technically true, we are concerned that when

plans and exercises, which omit such things as a realistic consideration of spontaneous
evacuation and the unique consequences of a terrorist attack, still meet NRC and FEMA
regulations, then those regulations need to be revised and updated on a national basis. We
believe any plant adjacent to high population areas should have different requirements than
plants otherwise situated, because protective actions are more difficult and the consequences of
failure or delay are higher. The standard, to minimize the radiological dose to the public, would
remain the same; its accomplishment necessitates higher requirements in some communities than
others.
Some may look at our findings, conclusions, and recommendations and read them, incorrectly, as
an indictment of FEMA or the State and its jurisdictions, and their staff and leadership. FEMA
has recognized the need to change in the direction of a more performance-based approach in its
exercise program. Although the change does not go far enough, it began with a multi-year
strategic review of the Radiological Emergency Preparedness Program, and resulted in a new
exercise methodology developed prior to 9/11 and published in the Federal Register on
September 12, 2001. This beginning of a change in exercise theory to focus on performance
outcomes was not found in the planning and exercising practices of the State of New York and
its jurisdictions however. We hope our recommendations will accelerate both regulatory and
cultural changes.
Also, while we do have many recommendations for further change that impact on the systems
and practices of FEMA and others, we recognize that these systems and practices were
developed in a different environment. Simply stated, the world has recently changed. What was
once considered sufficient may now be in need of further revision. We hope that those at all
levels of government with emergency management responsibilities will consider our suggestions
in a manner that is consistent with their high standards and professional experience.

James Lee Witt Associates, 2002
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Major Conclusions
Indian Point Safety
In our report we discuss significant planning inadequacies, expected parental behavior that
would compromise school evacuation, difficulties in communications, outdated vulnerability
assessment, the use of outdated technologies, lack of first responder confidence in the plan(s),
problems caused by spontaneous evacuation, the nature of the road system, the thin public
education effort, and how these issues may impact an effective response in a high population
area. None of these problems, when considered in isolation, precludes effective response. When
considered together, however, 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, especially if the
release is faster or larger than the design basis release. Should our recommendations be
successfully implemented it is possible that an improved exercise program will demonstrate that
a different conclusion is warranted in the case of a design basis release.
Millstone Safety
Although most of the problems mentioned above also apply to those New York jurisdictions near
Millstone, their consequences are significantly less for reasons detailed in the report. The
.response system and capabilities of those jurisdictions, though inferior to those near Indian Point,
should be able to protect New York citizens from an unacceptable dose of radiation in all but the
most extreme event. Implementation of our recommendations should dramatically increase that
margin7111 of safety,

Malor Recommendations
Plans
Plants adjacent to high population areas should have different requirements than plants otherwise
situated, because protective actions are more difficult and the consequences of failure or delay
are higher. Many of our specific recommendations are designed to assist the State and its
jurisdictions in meeting the higher requirements we believe need to be developed primarily at the
Federal level.
Also, the plans appear to be based on the assumption that people will comply with official
directions. We recommend the implementation of a continuous effort that assesses existing
attitudes and expected behaviors, and planning (and public education) that is based on the results
of these efforts.
The plans are designed to allocate responsibilities for emergency functions. The current format
and structure does not easily allow integration of information such as evacuation time estimates,
what segments of the public believe and intend, and risk and threat assessments. The plans
should discuss and evaluate strategies for protecting people in a variety of scenarios.

James Lee Wlitt Associates, 2002Paevi
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Terrorism
Terrorism annexes or components should be added to the plans, along with consideration of the
unique implications of a terrorist event.
Communications
As is often the case in emergency response, communications shortcomings among the response
agencies and jurisdictions hinders effective response, especially in areas of hilly terrain. The
adjacent counties should have a priority in any communications project the State may undertake.
Also, municipalities within and beyond the ten-mile planning zone should have access to direct
notification and information on current plant conditions and projections. A one-way flow of
information supplementing current notification processes would help local officials get ahead of
problems and retain public confidence.
Ten Mile Emergency Planning Zone
The likelihood of significant spontaneous evacuation within and beyond the ten-mile zone is
indisputable, and has serious public safety implications. Planning at all levels of government
must reflect this reality.
Public Education
Because evacuation is often assumed to be the only effective protective action, and because
spontaneous evacuation is a problem for public safety, training relative to sheltering-in-place is
necessary, well beyond the ten-mile zone. Also, effective public education must be designed and
initiated if aspects of the plan that are sensitive to public response are to be effective. Because
many essential personnel indicate they will take care of their families, instead of focusing on
their response activities, training on emergency family protection should be a component of this
public education effort.
Exercises
We observed the full-scale exercise of Indian Point held in September 24, 2002 but there was no
comparable Millstone exercise for us to observe. The exercise program, of which the September
2002, exercise was a part, simply does not measure the performance outcome of the emergency
response system. The results of the exercises are not as reflective of the status of preparedness as
some consider them to be.
The exercise program uses a functional approach to exercise evaluation. The concept is to outline
every function to be performed, analytically break down each function, and review the
performance of the system using the functions and the points of review. The notion is that each
atomized function can be reviewed separately and can be judged on its own merit
The current approach to exercises is valuable in improving specific parts of plans. But an
emergency response system should not be viewed functionally. It is a system where each part is
connected to the whole. The system includes warning, dose assessment, protective action
James Lee Witt Associates, 2002
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recommendations, instructions to the public and so forth. A break in the chain of activities may
mean that the goal is not met.
The State should work with FEMA and others to develop a performance outcome-based exercise
program distinctly different from the functional exercise approach. A functional approach
examines each activity against regulations, guidance, or plans and looks for compliance. An
outcome-based approach looks for the effects of the actions on the community.

Exercise Scenarios
The exercise system should include a number of accident scenarios, including fast-breaking
events that occur with little or no warning. Large shadow evacuation, especially for a terrorist
event, should be included. These scenarios should be selected for their ability to test varying
concepts for protecting people. A broader part of the community, including those publicly
skeptical of the plans, needs to be involved in the development of the exercises as well as be able
to participate and observe the exercises.

Response Management Technologies
The Indian Point region is using old technologies in a number of areas. The hazard assessment
process uses plastic map overlays for determining the area at risk. The information is then
I,,
communicated via slow transcription of information onto paper and then faxed to the State and
Counties. Plume information is currently not available through operable automation systems that/W :ý
can show the State and counties the precise areas that are at risk. Assessments do not integrate
with population data and do not show the time that various zones would be at risk.
In providing warning to the people, there is an over-reliance on outdated sirens and the
Emergency Alert System. Newer technologies, such as tone alert radios, have not been widely
implemented.
When making protective action decisions, officials must consider what has happened, how it
could affect people, the time windows available for actions, action alternatives, and the resources
and constraints attendant on each action alternative. Currently, the protective action decisionmaking process is very simplistic, and there is virtually no technology support for these
decisions.
We recommend that the Emergency Operations Centers (EOCs) and the technology supports for
protective actions be significantly upgraded.

James Lee Witt Associates, 2002
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CHAPTER 1
INTRODUCTION
Recent national events have resulted in a reassessment of public safety and security measures at
nuclear facilities across the United States. Both the nuclear facilities themselves and the states
and counties in which they are located are working to ensure that emergency response systems
are as effective as possible.
The State of New York recently contracted with James Lee Witt Associates to conduct a
comprehensive and independent review of emergency preparedness for the communities around
the Indian Point Energy Center ("Indian Point"), and for those New York communities near the
Millstone Nuclear Power Station ("Millstone") in Connecticut. The review was envisioned as
encompassing many related activities designed, when taken together, to shed light on whether
the existing plans and capabilities of the jurisdictions involved are sufficient to ensure the safety
of the people of New York in the event of an incident at one of these plants. As Indian Point is
located just 30 miles north of Manhattan and a short distance from large concentrations of
population, concerns about public safety in the area around the facility are understandably high.
A large body of water separates Long Island from Millstone, but Fishers Island-a small resort
island-and Plum Island, where the Plum Island Animal Disease Center is located, are both
within the 10-mile, or "plume," emergency planning zone. The purpose of this study is to assess
the ability of emergency management systems to protect the health and safety of the New York
citizens living around Indian Point and Millstone in the event of a radioactive release. The study
includes recommendations for improvements in the emergency management systems for each
site.
James Lee Witt Associates ("JLWA") subcontracted with Innovative Emergency Management,
Inc. ("IEM") to assist in this review of the critical preparedness components at Indian Point and
Millstone and their jurisdictions, including evacuation, public warning, communication and
coordination among response agencies, compliance of emergency plans with industry
regulations, and other emergency preparedness issues.

1.1 Organization of this Document
This document presents the results of the JLWA/IEM review. It is organized as follows:
" Chapter 1, Introduction,introduces and provides the organization of the document.
" Chapter 2, Background, includes the location and description of the two plants as well as a

discussion of emergency management systems.
" Chapter 3, Descriptionof the Hazard,explains the nature and likelihood of a radiological
release from a nuclear plant, plume behavior, effects of radiation on health, and guidelines on
absorbed dosages. The chapter also includes findings from an Offsite Accident Impact
Analysis review for both plants.
" Chapter 4, Review of Emergency Plans:Compliance with Regulations, explains the

significance of radiological emergency preparedness plans. This chapter also contains the

James Lee Witt Associates, 2002
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results of JLWA/IEM's review of the radiological emergency preparedness plans for Indian
Point and associated jurisdictions (the State of New York and the counties of Westchester,
Rockland, Putnam, and Orange) and Millstone and associated jurisdictions (the State of
Connecticut, Suffolk County, and Fishers Island).
" Chapter 5, Emergency PlanningBases and Systems, reviews some of the important planning
bases and systems used for planning related to Indian Point and Millstone, including
demographics, evacuation time estimates, alert and notification systems, and communications
technology used by emergency personnel.
" Chapter 6, Review of TrainingPrograms,discusses training in the context of an overall
emergency management system. The chapter also reviews Indian Point training programs and
training programs that affect the populations of Fishers Island and Plum Island.
" Chapter 7, Review of Public Information and EducationProgram,discusses the current
levels of public awareness and public education. This chapter also includes an analysis of
past public outreach efforts including public information materials.
" Chapter 8, Review of Previous Inspection and Exercise Reports, explains the importance of
an exercise program in the context of an emergency response system. This chapter also
includes an analysis of past inspection and exercise reports for Indian Point and Millstone.
" Chapter 9, Architecturefor Analyzing Coordinatedand IntegratedResponse, discusses a
theoretical framework (PublicProtectionPerformanceArchitecture [P3A]) for conducting a
rigorous review of emergency management decision-making and practice.
Chapter 10, Exercise Analysis using the Public ProtectionPerformanceArchitecture (P3A),
applies the principles discussed in Chapter 89 to exercise data collected for the region around
Indian Point
" Chapter 11, Conclusionsand Recommendations RegardingPublic Safety, provides
conclusions and recommendations.
" Appendix A, Approach to the Statement of Work, describes the approach to the outreach,
public education, historical, planning, and operations reviews of Indian Point and Millstone.
" Appendix B, Detail on Offsite Accident Impact Analysis Review, gives detailed information
on dose assessment methodology for Indian Point and Millstone.
" Appendix C, IndividualPlan Review Compliance Matrices, contains review tables of
radiological emergency preparedness plans for Indian Point, the State of New York, and the
counties of Putnam, Rockland, Orange, and Westchester and also for Millstone, the State of
Connecticut, Fishers Island, and Suffolk County.
" Appendix D, Detail on PopulationBasis Review, gives detailed information on population
data for Indian Point and Millstone.
" Appendix E, KLD's EvacuationNetwork (from FieldSurvey), includes a table of differences
noted between IEM's review of evacuation routes and the evacuation network for Indian
Point developed by KLD Associates.
" Appendix F, Details on Alert andNotification System Review, discusses the characteristics of
the sound propagation model used to generate siren-level contours for Indian Point.

James Lee Witt Associates, 2002
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" Appendix G, FEMA Exercise Report Findings,lists areas requiring corrective action and

other significant issues noted in FEMA exercise reports for Indian Point and Millstone.
" Appendix H, NRC Inspection Report Findings,lists findings relevant to emergency
preparedness as noted for Indian Point and Millstone in NRC inspection reports.
" Appendix I, 2002 Indian Point PracticeandFull-Scale Exercise Observations,includes a
table of observations grouped as they relate to management processes.
" Appendix J, Advocacy GroupIssues, defines how the term "advocacy groups" is used and
summarizes issues they raise.
" Appendix K, ConclusionsandRecommendations RegardingPublic Safety, is a
reorganization of Chapter 11 that follows the FEMA REP Exercise Evaluation Methodology
Format.

James Lee Witt Associates, 2002

Page 3

Review of Emergency Preparednessat Indian Point and Millstone-DRAFT

* CHAPTER 2
BACKGROUND
This section provides context for and information related to the location, topography, and
economic impacts of Indian Point and Millstone as well as the populations that could be affected
by a radiological accident at each site. It also includes a discussion of the safeguards in place at
nuclear plants and the criticality of effective emergency response systems.

2.1 Location and Description of Indian Point 1
Indian Point covers approximately 239 acres located on the east bank of the Hudson River about
24 miles north of New York City, within the Village of Buchanan, in upper Westchester County.
The Indian Point facility currently has two reactors, Unit 2 and Unit 3, in operation.
The radiological emergency preparedness plan 2 for the Indian Point facility accounts for
populations residing in an approximate 10-mile circular area surrounding the plant, which is
called the plume emergency planning zone. This zone contains portions of Orange, Putnam,
Rockland, and Westchester counties, in which just over 298,000 residents currently reside. Bear
Mountain State Park, Harriman State Park, and the U. S. Military Academy at West Point are
also located within the emergency planning zone.

2 Information

excerpted from "Putnam County Radiological Emergency Response Plan."
Indian PointEnergy CenterEmergency Plan Draft, reviscd February 2001.

James Lee Witt Associates, 2002
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The 10-mile plume emergency planning zone for this area is depicted in Figure 2-1 below.

Population within EPZ for
Counties Surrounding Indian Point
- Indian Point
* City
Major Road
Limited access road
Primary road
County Boundary
Water

N
A
2

0

momm~mr,--

2

4 Miles

Figure 2-1: Permanent Residential Population in Region Encompassing
the Indian Point 10-Mile Emergency Planning Zone
Stretching beyond this region is the 50-mile, or "ingestion," emergency planning zone which
encompasses additional cities and counties, including New York City, as well as portions of New
Jersey and Connecticut. We use the term "cities" generically, recognizing that there is a
relationship among Towns, cities and villages that is complex and not well known to many who
will read this report. The ingestion emergency planning zone is depicted in Figure 2-2.

James Lee Witt Associates, 2002
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*•

Indian Point
50-mile Emergency Planning Zone boundary
City
*
/'V County Boundary
N State Boundary

N
A

/

5

0

5

10

15 Miles

Figure 2-2: 50-Mile Ingestion Pathway Emergency Planning Zone around Indian Point
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The terrain in the 10-mile plume emergency planning zone surrounding the Indian Point facility
is characterized primarily by the river valley, but also contains rolling hills and forested areas.
Because the plant is situated on the Hudson River, the river valley will likely be the strongest
influence on the movement of any release of any radiological material from Indian Point, either
directly or indirectly. If a release were to occur during conditions of low wind speed, and the
wind was blowing in the direction of the river valley, the valley would essentially serve as a
conduit for the plume, or radioactive cloud. Likewise, if a slow wind moved the release toward a
forested or hilly area, the plume would move through the "cuts" or low points of these features
(e.g., in the valleys between hills) much as it would through the river valley. If the wind were
blowing quickly, a plume would be more likely to move with the direction of the wind and be
less affected by the topography. (See Chapter 3 for more discussion on plume behavior.)
The Hudson River Valley significantly affects the movement of air near Indian Point. During the
day, when wind speed in the area is low, the Hudson River Valley produces local effects that
cause air flow to move predominately toward the north or northeast up the river valley. At night,
under conditions of low wind speed, local effects would cause a wind that moves predominately
toward the south or southeast down the river valley. When winds are strong, movement would be
predominantly southeastward to east-southeastward across the valley (refer to Section 3.5 for
more information).
Additionally, the hilly terrain in the area may reduce the effectiveness of the sirens. Extremely
hilly terrain will create zones where siren sounds may not propagate effectively. The
effectiveness of cellular and radio communication systems may also be affected by the hilly
terrain (Sections 5.2 and 5.4 discuss sirens and communications systems in more detail).
Indian Point plays a vital role in the economies of Buchanan, Westchester County, and the
surrounding area. The center employs 1,500 workers, and the annual economic impact of its
payroll and local purchases is approximately $356 million. The plant is the largest industry in the
area, and accounts for 90% of Buchanan's tax revenue-about $1.9 million a year. Generating
up to 2,000 megawatts of electricity-20 to 40% of the electric power used in the area,
depending on the time of year and load on the grid-Indian Point provides power to homes and
businesses, the Westchester County government facilities, MTA's Metro North and subway
trains, the refrigerators and lights at the NYC Housing Authority, and the control tower,
terminals, and hangers at New York City's LaGuardia Airport.

2.2 Descriptions and Demographics of Counties
Surrounding Indian Point
The following descriptions of the counties surrounding Indian Point are provided because
demographics and other physical attributes are important when developing protective action
strategies and effective means of communicating for ethnically, culturally and/or linguistically
diverse communities.

James Lee WItt Associates, 2002
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2.2.1 Orange County Description
Orange County, New York, is bordered by the Hudson River on the east and the Delaware River
on the west, and covers 816 square miles. Located approximately 60 miles north of New York
City, approximately one-third of the total area is devoted to agriculture. Residential land
comprises percent of the total county land area and another 40 percent is vacant land. The U.S.
Military Academy at West Point is located within the county and within the 10 EPZ.
According to the 2000 Census, Orange County has 341,367 residents. Of that population:
* 83.7 percent are White.
0 11.6 percent are of Latino or Hispanic origin.
0 8.1 percent are Black or African Americans.
* 1.5 percent are Asian.
In Orange County, 8.4 percent are foreign born and 4.3 percent are not citizens. Also, 18.2
percent speak a language other than English at home; 44 percent of which speaks English "less
than very well." This group represents:
* 39.1 percent of Spanish language speakers,
* 49.4 percent of Indo-European language speakers, and
* 44.4 percent of Asian and Pacific Islander language speakers.
2.2.2 Putnam County Description
Putnam County has a land area of 235 miles. The County is approximately 50 miles north of
New- York City and bordered Dutchess County to the north, Westchester County to the south, the
State of Connecticut to the east and the Hudson River to the west. Within the County are six
tovwns: Carmel, Kent, Patterson, Philipstown, Putnam Valley and Southeast; and three
incorporated villages: Brewster, Cold Spring and Nelsonville.
The County is principally residential in character and combining suburban and rural settings.
The 2000 population was 95,745. Of that population:
* 93.9 percent are White.
* 1.6 percent are Black or African American.
* 6.2 percent are of Latino or Hispanic origin.
o 4.5 percent are Asian, American Indian or another ethnicity not listed above.
More than 13 percent speak a language other than English at home; 35.6 percent of which speaks
English "less than very well." This group represents:
* 41.2 percent of Spanish language speakers,
* 31.4 percent of Indo-European language speakers, and
* 42.9 percent of Asian and Pacific Island language speakers.
In the county, 8.8 percent of the population is foreign-born and 4.2 percent are not citizens.

James Lee Witt Associates, 2002
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2.2.3 Rockland County Description
Rockland has land area of 176 square miles. The County is approximately 33 miles northwest of
Manhattan and is bordered by Orange County to the north and west, Bergen County, New Jersey
to the south and the Hudson River to the east. Within the County are five towns, Clarkstown,
Haverstraw, Orangetown, Ramapo and Stony Point, 19 incorporated villages and nine
independent school districts.
Southern portions of the County, including the Towns of Clarkstown, Orangetown and Ramapo
are proximate to the New York State Thruway and are well developed and heavily populated.
Approximately 83 percent of the County's population resides within this area. Northern sections
of the County, including the Towns of Haverstraw and Stony Point, are more rural due to the
extensive systems of parks located in this part of the County.
New Square village, (pop 4,624 in the 2000 census) in the east/central town of Ramapo, is a
Jewish community of the Hasidic sect. As such, different religious and cultural considerations
will have to be made when developing protective action strategies for this community.
According to the 2000 Census, Rockland County has 286,753 residents. Of that population:
* 76.9 percent are White.
11 percent are Black or African American.
* 5.5 percent are Asian.
* 10.2 percent are of Hispanic or Latino origin.
Additionally, 19.1 percent of residents are foreign-born and 9.4 percent are not citizens. More
than 29.9 percent speak another language other than English at home; 41.5 percent of which
speak English "less than very well." This group represents:
* 47.3 percent of Spanish language speakers,
* 41.3 percent of Indo-European language speakers, and
* 35.9 percent of Asian and Pacific Islander language speakers.
2.2.4 Westchester County Description
Westchester County is 450 square miles in size. The western boundary of Westchester County
runs approximately through the center of the Hudson River. The northern border coincides with
the southern border of Putnam County, the eastern border coincides with the western border of
Connecticut in the north and Long Island Sound in the south and the southern border coincides
with the northern border of New York City. Westchester County has 78,242 households and
1,600 businesses within the 10-mile zone. Aside from English, Spanish is the other dominant
language.
According to the 2000 Census, Westchester County has 923,459 residents. Of that population:
& 71.3 percent are White.

James Lee Witt Associates, 2002
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*
*
*

15.6 percent are of Hispanic or Latino origin.
14.2 percent are Black or African American.
4.5 percent are Asian.

Twenty-two percent of residents are foreign born and 13 percent are not citizens. Twenty-eight
percent of the population speaks a language other than English at home, and twelve percent
speak English "less than very well." These people represent:
*
*
*

51.3 percent of Spanish language speakers,
32.3 percent of Indo-European language speakers, and
46.7 percent of Asian and Pacific Island language speakers.

Four cities-Yonkers, New Rochelle, Mount Vernon and White Plains--contain 42% of
Westchester's population. The southern portion of the County with about 7,940 people per
square mile is almost ten times more densely populated than the northern area, which has about
825 people per square mile. Westchester is more densely populated than Suffolk County,
Rockland County, Putnam County and Dutchess County.

2.3 Location and Description of Millstone Nuclear
Power Station
The Millstone Nuclear Power Station covers approximately 500 acres located on Long Island
Sound within the Town of Waterford, Connecticut. The facility is located about 3 miles westsouthwest of New London, Connecticut and about 40 miles southeast of Hartford, Connecticut.
The Millstone facility currently has two reactors, Unit 2 and Unit 3, both pressurized water
reactors, in operation. Unit 1, a boiling water reactor, has been permanently shutdown and defueled and is in the process of being decommissioned.
The radiological emergency preparedness plan 3 for the Millstone facility accounts for
populations residing in an approximate 10-mile radius surrounding the plant, which is called the
plume emergency planning zone. This zone contains the local Connecticut communities of East
Lyme, Groton City, Groton Town, Ledyard, Lyme, Montville, New London, Old Lyme, and
Waterford. Fishers Island, New York, is also located in the 10-mile area. The Plum Island
Animal Disease Center, located within 10-miles of the Millstone facility, is a non-residential
federal facility. The 10-mile emergency planning zone also contains major industrial facilities,
military institutions, and a correctional facility, all of which are located in the State of
Connecticut.
Fishers Island, located about 7.5 miles east-southeast of the Millstone facility, is primarily
residential with a small year-round population that dramatically increases during the summer
months. The peak transient population on Fishers Island typically occurs during the
Independence Day weekend. Transient population arrives on Fishers Island by ferry, airplane, or
private boats. Fishers Island is a political subdivision of the Town of Southold, New York, which
3

Millstone Power Station Emergency Plan, Revision 28, Change 4, August 2002.
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is in Suffolk County on Long Island. Due to a long-standing agreement between Fishers Island,
the Town of Southold, Suffolk County, the State of New York, and the State of Connecticut, the
responsibility of assessing an initial radiological impact and assistance with implementation of
protective actions belongs to the State of Connecticut. Officials of Fishers Island and the Town
of Southold have the authority to implement public protective actions. Coordination of the
assessment process and resulting protective action recommendations made by the State of
Connecticut for Fishers Island and coordination of communications with Suffolk County is
perforned by the State of New York.
The Plum Island Animal Disease Center is an 800-acre federal facility under control of the
United States Department of Agriculture. The island is located within the State of New York,
approximately 8.5 miles due south of the Millstone facility. The Plum Island Animal Disease
Center is closed to the public, has no permanent residents, and has a small work force that
commutes to the island by ferry. There are extensive facilities, with the centerpiece being
negative-pressurized laboratories. Due to the nature of the facility, the Plum Island Animal
Disease Center operates independently of local and State jurisdictions. It maintains its own fire
and security forces and ferries for the transportation of personnel. The Director of the Plum
Island Animal Disease Center will coordinate certain logistical activities with the Town of
Southold, the Suffolk County Office of Emergency Preparedness, and the Connecticut Office of
Emergency Management.
The 10-mile plume emergency planning zone for this area is depicted in Figure 2-3 below.

James Lee Witt Associates, 2002Pae1
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Figure 2-3: Permanent Residential Population in Region Encompassing the Millstone
10-Mile Emergency Planning Zone
Stretching beyond this region is the 50-mile emergency planning zone (also called the
"ingestion" emergency planning zone) which encompasses portions of Connecticut, New York,
and Rhode Island. Suffolk County, New York (including part of Long Island) is located in the
50-mile emergency planning zone.
The majority of Suffolk County lies to the southwest of both Fishers Island and Plum Island. The
eastern edge of Suffolk County lies closest to the Millstone facility. Summer and weekend
populations in Suffolk County are significantly higher than the number of permanent residents.
The ingestion emergency planning zone is depicted in Figure 2-4.
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Figure 2-4: Millstone 50-Mile Emergency Planning Zone

2.4 Descriptions and Demographics of the NY
County near Millstone Nuclear Power Station
The following outline description of Suffolk County is provided because demographics and other
physical attributes are important when developing protective action strategies and effective
means of communicating for ethnically, culturally and/or linguistically diverse communities.

2.4.1

Suffolk County

Suffolk County, New York comprises 1,000 square miles of the eastern two-thirds of Long
Island. The distance from the Nassau County border to Montauk Point is 86 miles. At Suffolk

James Lee Witt Associates, 2002
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County's widest point the distance from Long Island Sound to the southern shore is 26 miles.
High tech industries are concentrated in the western portion of the county while the eastern parts
of the county are more rural. The county maintains more than 420 miles of roads.
According to the 2000 Census, Suffolk County has 1,419,369 residents. Of that population:
* 84.6 percent are White.
* 6.9 percent are Black or African American.
* 2.4 percent are Asian.
a 10.5 percent are of Hispanic or Latino origin.
Additionally, 11.2 percent of residents are foreign-born and 5.7 percent are not citizens. More
than 17 percent speak another language other than English at home; 39.1 percent of which speak
English "less than very well." This group represents:
* 46.6 percent of Spanish language speakers,
* 30.2 percent of Indo-European language speakers, and
* 46.7 percent of Asian and Pacific Islander language speakers.

2.5 The Emergency Management System
In almost every aspect of modern communal life, a number of safeguards exist to prevent serious
accidents from happening. For example, there are several measures in place to protect
individuals working inside modern office buildings from the threat of a building fire, including
building construction codes, smoke detectors, and overhead sprinkler systems. Additionally,
many office buildings install security measures, such as access codes, that prevent unauthorized
individuals from entering the building and possibly starting a fire, or initiating other types of
accidents. Despite these various layers of protection, there remains the possibility that a fire
could start, that smoke detectors and sprinklers could fail, and that a large-scale fire could
quickly endanger the lives of building occupants. In such a case, the emergency response system
becomes the safety measure of last resort. It is critical that this system be effective. In the event
that all other measures fail, it is the final safeguard to protect public health and safety.
Likewise, safety at nuclear power plants involves various lines of defense against potential
effects on public safety and health. This concept, called "defense-in-depth," aims to create a
succession of safety nets, with the emergency management system as the last net. The NRC
recognized this "defense-in-depth" principle in its latest revision to the reactor oversight
process.4
In 2000, the Nuclear Regulatory Commission revised the reactor oversight process for nuclear
power plants to include seven "cornerstones" of safety-initiating events, mitigating systems,
barrier integrity, emergency preparedness, occupational radiation safety, public radiation safety,
and physical protection. Each layer of defense, or cornerstone, must be as effective and reliable
*U.S. Nuclear Regulatory Commission. Reactor O~versight Process (NUREG-1649), July 2000.

James Lee Witt Associates, 2002Pae1

Page 14

Review of Emergency Preparednessat Indian Point and Millstone-DRAFT

as possible, but the greatest responsibility lies on emergency preparedness. If an initiating event
did occur, and one or more mitigating systems and barriers failed, the emergency response
system would be the last safety measure available to protect plant employees and the public from
potential exposure to radiation.
With a sound program of safety practices in other defensive layers, an accident at a nuclear
power plant should be unlikely. Regardless, the emergency response system must be capable of
adequately and effectively protecting people if it is to be the safety measure of last resort.
2.5.1

Planning, Training, Exercising: The Process for Developing and
Maintaining an Effective Emergency Management System

An emergency management system is a complex network of people, processes, equipment, and
technology. At Indian Point, it involves response agencies at the facility itself, as well as those in
the counties of Putnam, Rockland, Orange, and Westchester; the state of New York; and the
almost 300,000 residents living in the 10-mile plume emergency planning zone. It includes the
plans and procedures these agencies and individuals will use in an emergency, and the vehicles,
protective gear, communications systems, warning systems, and other equipment and
technologies employed. Each component of this system must be effective, and the entire network
must function smoothly together to accomplish its ultimate goal-protection of public safety and
health.
The JLWA/IEM team applied the proven framework of Total Quality Management to review
emergency preparedness at Indian Point and Millstone. The generally accepted Total Quality
Management principles of process reengineering suggest a quality improvement cycle of Plan,
Do, Check, and Act. Replacing these words with terms more closely correlated to emergency
management, the quality improvement cycle for emergency preparedness becomes Plan, Train,
Exercise, and Ready (Figure 5). "Ready" does not imply that the cycle is complete; rather it is
the point where areas needing improvement are being addressed. The cycle is a continuous loop
of improvement.
an emergency
towardsisdeveloping
first step system
The
must lead to
planning, which
management

Train

effective response. In the planning phase, strategies for
enhancing public safety and health must be developed and
documented in an implementable plan. No matter how
well written a plan is, it is meaningless if it cannot be
smoothly executed, and protect people effectively.

Ease of implementation hinges on five factors:
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1. The plan must be simple enough for response
personnel to implement it quickly, and under stress.
2. The roles and actions of individuals during the
response should be specific and clear.
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3. The plan must be flexible enough to allow response personnel to make variations ad hoc,
as needed.
4. Responding agencies must share commitment and common understanding of the tasks
involved.
5. The plan must be capable of integrating effectively with the pians of other communities
that potentially will respond to an emergency.
The events of September 11, 2001 clarified the need for simple, yet specific, plans. Companies
with overly complex disaster recovery plans did not fare as well as those with simpler plans.
Finding the relevant information in overly detailed plans presumably took time-time that was
unfortunately not available. However, plans that were too simple-providing general guidelines
rather than specific directions-put employees in the position of trying to improvise actions in
the middle of a disaster of catastrophic proportion. Creating plans that achieve the right balance
between simplicity and specificity is one of the challenges faced by emergency planners.
Once the plan is developed, both responders and the public must understand and be trained in
their roles and responsibilities. Without training, it is unlikely that responding agencies will trust
leadership of their personnel and equipment to people with whom they have had little daily
contact, to implement a plan with which they are not familiar. They will continue to use the
chain of command they are familiar with, and do what they feel is best to handle the immediate
threat. A good training program familiarizes responders with their roles, and also establishes
shared commitments and common understanding of the tasks involved, which ensures a more
rapid mobilization of response.
We were requested to review public information materials and corresponding public outreach
efforts to assess whether the public has the information necessary for effective implementation of
the~plans, to appreciate the degree of public awareness, to evaluate the extent of public
knowledge, and comment on the effectiveness of existing public education and outreach
activities. The review of public information included both printed materials and internet
resources related to the nature of a possible event, appropriate protective actions, sheltering
information, and evacuation instructions. We also considered whether such materials were
accessible to those who do not understand English or whose customs make standard approaches
ineffective.
In addition to reviewing materials, we were tasked with undertaking our own outreach efforts.
Our outreach targeted the general public, especially those populations that have a role in
emergency response plans, including those who are critical of the plans, and the populations
most affected if the plans should fail. Educating the public on emergency procedures and on
other issues related to the hazard are important to the effective implementation of an emergency
response. Public confidence in the plans is another important factor in their successful
implementation. Recognizing these factors, we considered whether the State and counties'
current public education programs effectively provide the public with the information and degree
of understanding necessary to effectively participate in an emergency response.
Exercising the plan is critical to assessing its adequacy and effectiveness, especially in
determining how long the plan takes to enact. Even the best-laid plans will be ineffective if they
James Lee Witt Associates, 2002Pae1
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cannot be implemented in time to protect the public from being exposed to a critical dosage level
of radioactivity as specified in federal regulations.
Planning, training, and exercising are the building blocks of emergency preparedness. However,
for each to be effective, plans, training, and exercises must be based on a thorough understanding
of the hazards faced and potential impacts on the public. The following section briefly describes
the nature and impacts of hazards associated with nuclear power plants.

James Lee Witt Associates, 2002
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CHAPTER 3
DESCRIPTION OF THE HAZARD
The major hazard from a nuclear power plant is a release of radioactive material. In considering
the risk of radioactive materials to people, it is important to consider:
*

nature and likelihood of a release;

* behavior of a cloud, or plume, of radioactive material released;
*
*

effects of radiological exposure to humans;
Federal guidelines on human dose thresholds.7

The effectiveness of the protective actions that are available to the population is directly related
to the severity of a threat. A protective action, for example, sheltering-in-place, could
dramatically reduce exposure for a small release but not accomplish much dose savings for a
larger release. The purpose of the radiological emergency preparedness system is to provide dose
savings (and in some cases immediate life savings) for a spectrum of accidents that could
produce doses in excess of protective action guides.8 To understand how doses can be reduced
first requires an understanding of how radiation exposure can occur in an accident.

3.1 Nature and Likelihood of a Release
During full-power operation, a nuclear power reactor generates a large amount of radioactivity.
Most of this radioactivity consists of fission products produced inside the reactor fuel as a result
of the fission process. The fuel effectively contains the radioactive fission products unless it is
heated to its melting point. At temperatures in the range of 5,000°F, essentially all the gaseous
forms of radioactivity will be released from the fuel. In addition, some of the more volatile forms
of the solid fission products may be released as fine aerosols. 9 Either of these forms, if released
into the atmosphere, would be spread by prevailing winds.
Design requirements for U.S. nuclear plants mandate that systems be able to contain any
radioactivity accidentally released from fuel. Indian Point and Millstone were built using several
layers of protection, commonly known as the three-barrier system, the last of which is the
containment building, an airtight structure that surrounds the reactor. Both plants employ
multiple backup systems for cooling water, electrical power and other key components and
functions. In addition, the reactors have a system for removing aerosols from the containment
atmosphere.

There are also federal guidelines for avoiding contamination of plant and animal species.
8NUREG-0654, Rev. 1,page 6.
9 An aerosol is a collection of very small particles or droplets that can travel with the wind for some distance in a plume (cloud), similar to vapors
and gases.
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The principal goal of reactor safety is to prevent the accidental release of radioactive material.
This is addressed through the implementation of systems that lower the chance of accidentally
overheating the fuel. There are also back-up systems that prevent the release of radioactivity into
the atmosphere even if it were released from the fuel. However, various federal regulations
require that plants must still plan thoroughly for radioactive releases. Despite system safeguards
and predictions of the types of failures that can occur, unpredicted failures are possible. It is the
task of the plant's probabilistic risk assessment to identify how a release might happen, to
determine how likely a release is to happen, and finally, to determine the public health effects of
radioactive releases.
There are two distinct groups of initiating events that can result in the release of radioactive
material from a nuclear plant-accidental and intentional. Accidental initiators, such as
mechanical failure or human error, tend to be fairly predictable, while intentional actions, such as
acts of terrorism, are not. Both types can result in similar threats to the public if containment is
breached and a plume of radioactive material is released into the environment. Regardless of the
initiator, local emergency managers must work to prevent exposure of workers and the public to
the radioactive material that is released. Plans that are developed and exercised to protect the
population against an accidental release can be effective in preparing for an intentional (i.e.,
terrorist-initiated) release as well.
There may be significant differences in the release characteristics that will drive the type of
response required. The most obvious difference is the amount of time available for response.
Many accidental release scenarios acknowledge that some amount of warning would be given to
the licensee and therefore the surrounding public before any radiation escaped the containment
area. Accidental events would tend to progress more slowly due to numerous redundant safety
systems that fail one after another (sequentially). Radiological emergency preparedness exercise
scenarios at Indian Point have traditionally used a scenario that progresses in this fashion.
Various stakeholders have postulated accident scenarios (for example terrorist- or sabotageinitiated events) that would progress more rapidly. In such cases, the length of forewarning
would be reduced considerably with potential impact on the success of protective action
measures. The point here is not to debate the credibility of such rapid escalation scenarios.
Rather it is to highlight the protection impact if one occurred and ask the question "Has such an
impact even been considered in planning?"

3.2 Plume Behavior
The degree of danger from a plume of radioactive material released from any nuclear plant will
depend on the amount and type of materials released into the atmosphere, wind direction, wind
speed, terrain, and turbulence in the air.
The primary wind direction in the area surrounding Indian Point is up-valley during daylight
hours and down-valley at night. The following graph Figure 3-1 indicates the amount of time the
wind blows in each direction. For example, the wind blows towards the south-southwest about
14% of the time and due north about 8% of the time. It is clear from this figure that the river
valley will likely have a strong influence on where a plume might go as the wind frequencies
strongly follow the bend of the valley.

James Lee Witt Associates, 2002
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Figure 3-1: Frequency of Wind Direction'" Around Indian Point
In the area surrounding Indian Point, a low wind speed (less than 4 meters per second or 8.9
miles per hour) results in slow-moving, concentrated plumes that tend to conform more readily
to the terrain, bending with the river valley (which is surrounded by 500-1000 foot high ridges).
At higher wind speeds (greater than 4 meters per second or 8.9 miles per hour) the plume may
move in a nearly straight line away from the release location, largely ignoring the effect of the
river valley. Relatively few people live along the bank of the Hudson River. Under low wind
conditions, more highly concentrated plumes result but they are confined to the areas along the
river and its banks. At higher wind speeds, less concentrated plumes result that can cover more
distance and affect more populated areas.
Unlike Indian Point, the Millstone site is not subject to significant channeling of airflow by
mountains. However, Millstone is subject to the influence of land-sea circulations. The land-sea
breeze circulation is strongest when winds from large-scale weather patterns are weak. Because
the only parts of New York State that could be impacted by an accident at Millstone are offshore
islands (for the 10-mile emergency planning zone) and Suffolk County/Long Island (for the 50mile emergency planning zone), the land-sea breeze effects are particularly important for
determining doses there. Any dose assessment method that does not include the land-sea breeze
circulation will produce questionable results in conditions when the large scale weather patterns
have weak winds. Figure 3-2 shows the frequency of the wind direction in the general area
around Millstone Power Station." As with the previous figure for Indian Point, this figure shows

"The graph shows the frequency with which the wind is blowing "toward" a particular direction, as opposed to the frequency with which it
blows *from" that direction.
" In the case of Millstone, IEM did not have access to historical weather observations from the plant itself. This wind data is taken from the
closest National Weather Service location with comparable instruments. Based on the relatively close proximity to Millstone, this data should
adequately represent the winds in the area of the plant.
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the percent of the time the wind blows toward a particular direction. When compared to the
Indian Point figure, it is obvious that Millstone does not have the same kind of river influence on
the wind, as is the tendency in the Indian Point figure.

N

S

Figure 3-2: Frequency of Wind Direction around Millstone
Turbulence in the air is also a factor in how dangerous a particular plume is. On calm, cool
nights, there is little turbulence in the air, the plume is diluted slowly, and the hazard may extend
far downwind. On bright, sunny days, there is a lot of turbulence in the air, which dilutes the
plume quickly and prevents the hazard from extending far downwind. Figure 3-3 shows a
comparison of two plumes that are identical except for the stability of the wind (turbulence).

~'
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Figure 3-3: Comparison of same plume with more turbulence (left)
versus less turbulence (right)
In Figure 3-3, in the two circles the shading in the central right-hand quadrant represents the area
covered by the plume. Although the shading in the circle on the left covers more total area, the
plume it represents actually poses less of a threat than the one depicted in the circle on the right.
Because the same amount of radioactivity is spread out over a larger area in the circle on the left,
its effect is diluted. In the circle on the right, the radiation is more concentrated, so individuals in
the area covered by the plume could potentially be exposed to a higher dose of radiation.

3.3 Effects on Health
There are three ways a person can be exposed to radiation from a plume. The first, called cloud
shine, is when radiation from the plume (the cloud) hits a person and damages body cells. The
second way is called groundshine. Radioactive particles from the plume fall to the ground and
emit radiation, to which a passerby can be exposed. The third pathway for radiation exposure is
to inhale gas or particles, which are then absorbed by the body or to swallow radioactive
particles - radiation can enter the food chain and be absorbed via milk, vegetables or meat
products. Certain radioactive chemicals concentrate in specific body organs. For instance,
radioactive iodine concentrates in the thyroid gland. Some of these particles can stay in the body
for long periods and cause long-term health effects.
Health effects caused by exposure to radiation range from no observable effect to possible death,
and include diseases like leukemia or other forms of cancer. Very high,12 short-term doses of
radiation can cause early effects such as vomiting and diarrhea, skin bums, cataracts, and even
death. Receiving such high doses can be compared to receiving a total of four lifetimes of normal
badkground radiation in an extremely short time span, such as a few days or less. Generally,
these very high doses have been limited to the on-site personnel and emergency responders at a
nuclear plant site during a major event.13
Persons receiving high radiological doses the first few days after a release (i.e., via early
exposure pathways) could experience injuries or death within approximately one year of
exposure. Potential delayed health effects that may occur in the exposed population include fatal
and non-fatal cancers after varying periods of latency over many years, and various types of
genetic effects that may occur in succeeding generations due to radiological exposure
of the
14
parents. Both early and chronic exposure could contribute to latent health effects.
Fetuses exposed to high doses of radiation prior to birth have shown an increased risk of mental
retardation and other congenital malformations. These effects (with the exception of genetic

'2Hundreds of rads, where a rad is a measure of radiological absorbed dose.
"For information on the event at Chernobyl, refer to Goble, Robert L., and Christoph Hohenemser, "Emergency-Planning Lessons from the
Accident at Chernobyl." In PreparingforNuclear Power PlantAccidents (Eds. Dominic Golding, Jeanne X. Kasperson, and Roger E.
Kasperson.) Westview Press. 1995. Pages 501-517. For information about the criticality event at the Japanese JCO nuclear plant, see Hasegawa,
Koichi, and Yuko Takubo, JCO CriticalityAccident and Local Residents: Damages, Symptoms andChangingAttitudes, Data andAnalysis of the
Results ofa FieldSurvey of Tokai-mura andNaka-machiResidents. Citizens' Nuclear Information Center, Tokyo, June 2001.
" NUREG-I 150 volume 2, page A-38, Nuclear Regulatory Commission Office of Nuclear Regulatory Research, December 1990.
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effects) have been observed in various studies of medical radiologists, uranium miners, radium
workers, radiotherapy patients, and people exposed to radiation from the bombing of Hiroshima
and Nagasaki. In addition, radiation effects studies with laboratory animals have provided
extensive data on radiation-induced health effects, including genetic effects. It is important to
note that these kinds of health effects result from acute exposure of high doses delivered over a
relatively short period of time (as opposed to occupational levels, which are low levels for long
periods of time).

3.4 Guidelines on Absorbed Doses and Protective
Actions
When developing protective action strategies, several principles need to be clarified for the
radiological emergency preparedness program. The Environmental Protection Agency developed
four basic principles:'1
*Acute effects on health should be avoided if possible.
*The risk of delayed effects on health should not exceed the upper bounds that are judged
to be adequately protective of public health under emergency conditions, and that are
reasonably achievable.
*Protective action guidelines should not be higher than justified on the basis of
optimization of cost and the collective risk of effects on health. That is, any reduction of
risk to public health achievable at acceptable cost should be carried out.
*Regardless of the above principles, the risk to health from a protective action should not
itself exceed the risk to health from the dose that would be avoided. In other words, a
protective action should only be taken if it reduces overall risk, not just the danger due to
the radiological threat.
The protective action guidelines developed from these principles are applied to decision-making
in different phases of an incident. These guidelines are to be applied to select protective actions.
The primary protective actions are evacuation and sheltering. A successful evacuation completed
before the radiological plume arrives has the greatest potential to protect public health once a
release has occurred. However, it may not be possible to evacuate potentially threatened
populations before a plume arrives. In a fast-breaking event, evacuation may still be possible and
preferred even though the evacuating people could be exposed to some radiation. In other words,
the total dose received would be lower than people would receive if they remained in their
homes, office buildings, or businesses. Other conditions might make evacuation impractical. In
such cases, because the risk of evacuation would exceed the risk of exposure, sheltering may be
the preferred method of protecting a portion of the population threatened by the accident.
Sheltering can provide a substantial amount of protection in situations in which evacuation is
potentially a more dangerous option. For example, if a release occurred with very little

"Environmental Protection Agency. Manual of Protective Action Guides and protective Actionsfor Nuclear Incidents (EPA 400-R-92-001)
Environmental Protection Agency, Washington, DC. 1992. Pages 2-3
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forewarning, and there is a high degree of uncertainty about the current status of the roads
(based, for example, on unusually high traffic due to a special event, or ordinary rush hour),
evacuation might be barely feasible. Sheltering might still be the preferred protective action until
the roads clear. This is especially true for a short release of radiological material, since sheltering
is generally more effective for short-duration plumes.
The Environmental Protection -Agency has published general guidance to aid in the decision to
shelter or evacuate:

16

"

Wood-frame house (first floor): 10% reduction in dose

*

Wood-frame house (basement): 40% reduction in dose

*

Masonry house: 40% reduction in dose

*

Office or industrial building: 80% or better reduction in dose

Evacuation, under normal circumstances, is recommended when exposure to the public is
expected to exceed 1 rem.17 An analysis completed by the Environmental Protection Agency
indicated that the risk avoided is usually larger than the risk incurred by evacuating when
exposure to the public is larger than 1 rem.'
A rem is a measure of radiation dose used for humans. The rem factors in both the type of
radiation and the effect of the radiation on biological tissue. The rem can be expressed in smaller
units called millirem. A millerem is one one-thousandth of a rem. Many common exposures to
radiation are measured in the smaller units. The important thing to remember is that 1000
millirem add up to 1 rem-the Environmental Protection Agency evacuation standard.
Figiure 3-4 below shows a number of ways humans get exposed to radiation, and the associated
millirem values. In a radiological accident, people can potentially be exposed to some number of
millirem, or in the case of a larger release, some number of rem.

6EPA 400-R-92-00 1, pages 2-3.
• A rem is a roentgen equivalent man.
's EPA 400-R-92-001, pages 4-5.
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Figure 3-4: Common Sources of Radiation Exposure
(Source: US Environmental Protection Agency)
For further comparison, medical diagnoses result in an average of 53 millirem of exposure per
year (1/20th of a rem). The average person receives about 360 millirem (1/3 of a rem) every year
from natural and man-made radiation. Natural sources of radiation include radon gas, the earth,
cosmic rays, and some foods such as bananas, some construction materials. Radon gas is the
largest contributor to this average annual radiation--contributing over half of the 360 millirem.
Man-made sources of radiation include dental x-rays, medical procedures, and televisions.
Voluntary activities such as smoking and air travel also expose people to radiation. The 1/3 rem
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average is exposure over a whole year. The acute radiation exposure that occurs from an accident
is expected to occur over several hours.
The table below shows levels of acute exposure and the corresponding health effects. The
standards are based on total dose occurring within a few hours to one whole day.
Table 3.1: Levels of Acute Exposure and Health Effects

I

I

....

I

1,000 1Death occurs within 30 days of exposure in 100 percent of cases
450

50 percent die within 30 days of exposure, if untreated

200

1 percent die within 30 days, if untreated. Five percent suffer nausea

1

Standard for emergency planning and response. EPA recommends evacuating
people if the potential exposure is 1 rem or higher.

0.5

Nuclear Regulatory Commission regulation for maximum exposure of an
individual to all natural levels of radiation, not including man-made sources.

0.36

1Average annual background levels of radiation per person in the United States

3.5 Offsite Accident Impact Analysis Review
The first steps in protecting the public in the event of a release of radioactive material are to
estimate the type and amount of material released and to estimate the offsite areas that will be
exposed to potentially harmful doses. This process is called accident impact analysis, or dose
assessment (the two tenms are interchangeable). Once accident impact analysis has been done,
emergency managers can recommend public evacuation or sheltering in an attempt to reduce the
doses received by the public and the consequences of the release.
In order for emergency management to be effective, accident analysis must accurately determine
the area at risk and must be completed quickly, so that a prompt protective action
recommendation or protective action decision can be made. The more rapidly the accident is
advancing, or the closer the possibility of a release of radioactive material, the more critical
timely warning for the site workers and population becomes. Speed is critical so people can start
and complete evacuation steps or take shelter before the hazard becomes harmful.
The decisions made in the early phase (usually considered to be the first four days') are largely
dependent on observations made by plant personnel (e.g., "There's a breach to the containment
vessel") and computer modeling using current meteorological data and estimates of the source
and quantity of radioactive material to project where a plume might be headed. During the

19EA400-R-92-00O1, pages 4-5.
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intermediate and late phases, decisions would rely more on environmental sampling than
modeling, as data becomes available.
IEM reviewed extensive documentation (refer to Appendix B) and consulted with site and state
personnel to determine the hazard assessment procedures used at Indian Point and by the State of
New York. IEM's review of the Millstone offsite accident impact analysis was primarily based
on the plant's detailed administrative procedure. IEM did not specifically review or compare the
State of Connecticut's procedures. IEM evaluated all procedures for both completeness and
technical soundness, and compared the plans with Nuclear Regulatory Commission standards
and state-of-the-art dose assessment methods. Because of the importance of meteorological
conditions in determining doses, IEM also evaluated the meteorological data used in the dose
assessment. The following sections summarize the analysis and observations. Additional detail is
provided in Appendix B.
3.5.1

Review of Offsite Accident Impact Procedures, Indian Point

If there is the potential for a radiological release or a release has occurred, a general set of tasks
are performed in an effort to estimate what has happened, how large a release might result and
what the impact of that release will be on workers or the population downwind from the
accident. Figure 3-5 shows the common set of tasks associated with what is generally termed the
hazardassessment activity. There is nothing unique about a release of radiation as related to
these steps. In other words, the general tasks will be done for a chemical spill, a toxic fire, or a
radiological accident. Specifically what is done within each task will vary based on the type
accident, the type material and the threat it poses to people or the environment.
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Figure 3-5: Tasks for the Hazard Assessment Activity for Any Accident
The offsite accident impact analysis performed at Indian Point follows this general set of steps.
The terms may be different, but the same fundamental actions are taken. The following text
summarizes many of the details associated with the individual tasks performed. For additional
specific information on a particular task, refer to Appendix B.
As part of the dose assessment for an accident, Indian Point will estimate the rate of release of
radioactive material into the atmosphere. Release rate information is based on monitors located
in the pathways where the radioactive material is most likely to escape the plant. Example
pathways are the plant vent, the air ejector, the main steam line, and the steam generator
blowdown. Noble gas2° release rates are calculated using the monitor readings in one or more

20A noble gas is a gas that is unreactive (inert) or reactive only to a limited extent with other elements.
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pathways and the rate of flow of air or steam in the pathway. If the flow rate for a pathway is not
known, the plant can use previously developed standard values for the pathway. The release rate
for radioactive iodine is specifically estimated by assuming a percentage of the overall noble gas
release rate. If the monitors are reading off-scale or not providing readings, chemical samples
taken in the pathway can be used as a backup. Monitors would not directly measure an incident
involving spent fuel rods, so another means of determining
the release amount would be needed
2'
pools.
fuel
spent
the
of
one
at
occurred
if an accident
The release rate can also be estimated based on monitors within the containment building. A
release rate from vapor containment can be calculated if the leak area and the vapor containment
pressure are known. A release rate can also be estimated using field data (monitoring devices
located in or near the radiological plume downwind from the release location). The ability to
determine the release rate from field data is important for two reasons. First, it provides a second
estimate of the release that can be used to verify the release rate estimated from the monitors in
the plant. Second, if the release occurs along an unmonitored pathway in the plant, field data
may provide the best information as to the size and rate of the release.
Release rate calculations can be completed either by hand using the forms located in the Indian
Point Emergency Plan Implementing Procedures or by computer, entering the data into the
Modular Emergency Assessment and Notification System (MEANS) software located in the
plant emergency operations facility. Having two ways to complete the accident assessment is an
advantage since it provides a way to cross check results and provides a backup system.
Indian Point uses a set of 21 map overlays based on different combinations of meteorological
information. The overlays were originally developed based on wind experiments done in the
local area and they have been modified as required over time. The overlays were originally
developed, in part, to account for the specific effects of the Hudson River Valley on wind flow in
the area around the plant. The dose assessment process begins by selecting the appropriate
overlay. The correct overlay depends on the wind speed, wind direction, and the category of
atmospheric stability. If the wind speed is greater than 9 miles per hour, an overlay with the
correct stability class is selected from the set of cross-valley overlays and is used regardless of
the wind direction. The cross-valley overlays are based on the observation that, for higher wind
speeds, the terrain has little effect on the airflow. In this case, the overlays show straight-line
plumes. If the wind speed is less than 9 miles per hour, the overlay for the correct stability class
is selected from the set of up-valley overlays or down-valley overlays, depending on the wind
direction. These overlays show the influence of the curving airflow along the Hudson River
Valley.
Once the correct overlay has been selected, it is placed on a map of the surrounding area. Each
overlay shows isopleths (similar to how elevation contours show on a topographic map) of
XU/Q. This is a mathematical term that is used to scale the concentration of radioactive
components in the plume. As one moves farther and farther downwind from the accident or

IEM was not tasked to evaluate the credibility of an accident at one of Indian Point's two spent fuel pool facilities or the likely consequences of
such an accident. The point here is that if such a release occurred, there are currently no instruments or planning scenarios to help estimate release
rates from a spent fuel pool.
21
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farther from the centerline of the plume, the concentration decreases. The isopleths on the
overlay simply represent these changes in concentration for different sets of conditions. For
example, the concentration in the plume will decrease more rapidly if there is a large amount of
turbulence in the atmosphere; therefore, the XU/Q isopleths would be different for an unstable
versus a stable atmospheric stability category. When the offsite accident impact analysis is
conducted, the overlay that best matches the set of weather conditions is chosen to provide the
best estimate of the plume and the concentration scaling factors.
In order to determine the concentration at a point on the map, the hazard analyst notes the value
of the isopleth nearest the point, multiplies that value by the strength of the release at the source
of the accident, and divides by the wind speed. The resulting number represents the predicted
concentration of radioactivity at the point on the map. For example, if the source of the release
has a strength measured in Curies per second, the overlay would be applied and the calculation
performed to determine the concentration at the point in Curies/m 3 (the average number of Curies
in a cubic meter of air). The dose rate in millirem per hour (mrem/hr) is then determined by
multiplying by a conversion factor that depends upon the type of radioactive material in the
release.
The Modular Emergency Assessment and Notification System (MEANS) is a graphical software
application that hazard analysts at Indian Point use to perform the following functions:
" Complete New York State Radiological Emergency Data Forms
*

Perform the dose assessment

*

Issue protective action recommendations

" Obtain information about emergency action levels
The Dose Assessment and Protective Action Recommendations Module in MEANS is used to
perform the dose assessment and to issue protective action recommendations. The emergency
manager enters necessary information into dose assessment and protective action
recommendation forms, and performs the calculations needed to complete the dose assessment.
The dose assessment forms in the computer software mirror the corresponding paper forms that
would be used to manually perform the dose assessment. MEANS automatically saves copies of
all forms that it transmits, thus ensuring an audit trail.
The MEANS system augments a second computer-based system used in the Indian Point
emergency operations facility, the radiological emergency preparedness counties and the State
of New York. This system is called the Meteorological, Radiological, and Plant Data
Acquisition System (MRPDAS). The MRPDAS is intended to be the means for linking
information associated with the predicted dose assessment with all the offsite jurisdictions.
The document Estimating Total PopulationExposure describes how to determine the doses
received by the population. This step is not completed until the recovery phase following the
termination of a release of radioactive material.
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The dose assessment is made based on wind speed, wind direction, and atmospheric stability
averaged over the most recent 15-minute period. If conditions change significantly during the
event, the analysis must be repeated using the new conditions. The new plume estimate is based
solely on the new conditions and does not include consideration of the fact that the actual
atmospheric plume has been influenced by the change in conditions. Thus the dose assessment
can have large errors in situations with large shifts in wind direction during the release.
The potential for inaccurate predictions resulting from large wind shifts is not unique to
radiological plumes. The same thing can happen when modeling a chemical release or the
dispersion of smoke or other particulates. As a general example, Figure 3-6 shows a comparison
of chemical plume predictions. In the first case, the plume is initially predicted to go in a straight
line; however, there is a wind shift, and a second prediction of the plume is calculated. (The
plume predictions are the two feather-shaped objects emanating from the release point.) Note
that the second plume prediction is assumed to come from the original source of the release.
Between the two predicted plumes is an area that is not accounted for where the actual plume
would lie. This is the case described above for the Indian Point prediction (we are just using a
chemical plume example to show it here).

Figure 3-6: Comparison of Wind Shift in Two Different Plume Models
In the second case a different type of model is used that takes the change in the wind into
account, as the plume is moving. The plume bends at the point where the wind changed and a
more accurate prediction of what the plume is physically doing is obtained. Computer models are
available that are connected to multiple weather instruments. These models can produce the
second type of plume prediction and are therefore better in the case of a large wind shift when a
release has occurred. The fact that the Indian Point procedure could result in the first case is a
limitation in their hazard assessment procedure. The problem is far more likely to result when
using the high wind speed overlays since at lower wind speeds the plume will tend to follow the
river and wind shifts will not affect the plume as much.
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It may be argued that the degree of precision allowed by a new model of plume projection is
unnecessary because the Counties intend to evacuate all of the areas potentially affected; more
precise knowledge of the plume's location would not result in additional protective actions. We
believe that more precise information generally leads to better decisions, especially when
modem computers and software programs can reduce the problem of information overload.
More precise information may allow better strategies to reduce the dosages of people who have
not evacuated. While an evacuation that is broader than necessary errs on the side of safety, it is
also true that evacuation of populations not at risk of radiation entails unnecessary costs and
other, non-radiation risks to public safety. In addition, plume modeling allows for more precise
deployment of field monitoring teams.
The primary source of meteorological data at Indian Point is a 400-foot tower located on the top
of the containment building for the number 1 reactor. 22 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 fimds 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.
A third set of meteorological instruments is located on the top of the Emergency Operations
Facility building. These instruments measure wind speed, wind direction and the variability in
the wind direction. The Emergency Operations Facility obstructs the wind flow to these
instruments. The turbulence from wind blowing past the building can affect the accuracy of the
readings, which makes these instruments more suspect during an event. Data from these
instruments are still logged and monitored so they can be used in the event that data from the
other two towers are not available.
Power to operate the instruments and data logger is normally supplied by electricity that comes
from offsite-not from power generated at Indian Point. If the power fails, a backup battery
powers the instruments and data logger. A diesel generator at the tower also provides power as
needed. This system is independent of the backup power for the plant and is switched on
automatically as needed.
Every six months, the instruments are replaced with newly calibrated instruments, and the old
instruments are sent to the manufacturer for recalibration against National Institute of Standards

22Information on the meteorological data at Indian Point was obtained during a phone conversation between IEM and Entergy on November 1,

2002.
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can enter radiological release data through a variety of methods. The information can be entered
automatically (based on the data stored on the central server), manually, via the use of
predetermined default values, or via use of preplanned scenario data. Currently, the MIDAS
model does not receive meteorological or plant (monitoring instruments) data automatically. So,
meteorological and plant information must be entered manually into the model. At some time in
the future, MIDAS may be configured to receive the meteorological and plant monitoring
information automatically. The scenario data developed in planning is typically used in drills at
the plant. MIDAS can also do back calculations from field monitoring data. The advantages and
limitations of the back calculation capability were discussed in the Indian Point review section.
The MIDAS model can display the plume and dose output on a graphical display and in tabular
reports. The graphical display is centered on the Millstone plant and includes features such as
towns, roads, railroads, and bodies of waters. The user can set "points of interest" on the map
and have dose and dose rate information for these points appear on the map display itself. The
user can also plot an unlimited number of field measurements on the graphical display. The
MIDAS software will also create reports in tabular format that include site specific protective
action recommendations.
The IDA model is a tool developed in-house by the Millstone utility. Based on MP-26-EPIFAP 10, the IDA model estimates plume centerline dose assessment and ground deposition
values (the amount of particles that are deposited from the plume)). The plume estimates are
based on the specific accident conditions (e.g., accident type, release is filtered/unfiltered,
containment water sprays where on or off, etc.), and additional inputs like plant monitor data and
meteorological data. The basic premise of the tool is to access a database based on the results of
RASCAL version 2.1 model runs (RASCAL is discussed in the New York State review section).
The accidents used to create the database are a cross-section of generic pressurized water reactor
(PWR) and site-specific accidents. The site-specific inputs determine the accident and
appropriate RASCAL results to use. The user manually using information from plant monitors
or, in the absence of monitoring information, engineering calculations, enters release rate
information. Assumptions for various release pathways in the plant were incorporated into IDA
to determine the eventual release height of the resulting plume.
In the case of a radiological event at Millstone, the IDA model is used during the early stages as
it can provide a quick estimation of the dose with minimal user input. As the event progresses,
more refined dose assessments are accomplished using the MIDAS model, which also requires a
more advanced user.
To run IDA or manually entered data in MIDAS, the user will need to specify the release rate.
The release rate is usually based on monitor readings taken within the main pathways where the
radioactive effluent can escape. The main pathways are the site stack, plant vent, the main steam
line or the auxiliary feed (Terry Turbine). In addition to the monitor readings, the flow rate for
the pathways is required. If the flow rate for a pathway is not known, default values are
suggested in MP26-EPI-FAP10, Rev.2. If the monitors are off-scale or not operating, chemical
samples taken in the pathway can be used instead of monitor readings. Monitors would not
measure an incident involving spent fuel rods, so another means of determining the release
amount would be needed for that type of release scenario.
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and Technology transfer standards. During the change out, operators also verify that the signal
cables and data logger are functioning properly.
The data-monitoring program in the Emergency Operations Facility checks the meteorological
data for minimum and maximum values and detects any out-of-bounds values. Emergency
Operations Facility personnel graphically examine the data daily to check for instrument
malfunctions.
The protective action recommendation at Indian Point is made using a single observation of 15minute average wind speed, direction, and atmospheric stability. The counties may use
meteorological forecasts in making their protective action decisions. Forecasts are obtained via
the Internet or over the phone through a contract with AccuWeather. Forecasts are used in
estimating the hazard location when determining where to send monitoring teams and can be
used to project the future hazard location when planning evacuation.
3.5.2 Review of Offsite Accident Impact Procedures, Millstone
The Millstone site can use one of two models, MIDAS (Meteorological Information and Dose
Assessment System) and IDA (acronym not known by interviewee at State of Connecticut), to
estimate the dose from an accident involving the atmospheric release of radioactive products to
the atmosphere. Backup dose assessment can be performed in the absence of the computer
models via hand calculations based on Environmental Protection Agency guidance (EPA 400)
and standard meteorological tables.
The MIDAS model was developed by ABS Consulting. Based on the Millstone Station
Functional Administrative Procedure,2 3 the MIDAS model runs on PC workstations connected to
a central computer server where the real time meteorological and radiological data are stored.
MIDAS calculates doses using a segmented plume model on a fine resolution polar grid with 64
directional sectors and 56 downwind distances out to 50 miles. The use of the segmented plume
model allows for variations in meteorological conditions with respect to time. In other words, if
the wind shifts during the release the model can calculate the resulting effect on the "shape" of
the plume and the changes in downwind dose. Dose assessments are usually calculated using
meteorological readings at from instruments placed at multiple elevations on the plant's
meteorological tower. By using multiple elevations, the model can account for particular aspects
of a sea breeze circulation. MIDAS can also account for the effects of turbulence in building
wakes (the turbulent area behind a building as the wind blows over and past it), as well as other
complex effects like in-growth, and depositing of radioactive particles on the ground from the
plume or via rain interacting with the plume.
The MIDAS model can accommodate 10 design-basis accidents for each operating reactor unit at
Millstone. Up to four release locations per unit can be entered into MIDAS. Each release
location can have multiple sources of radiation. Calculations are done for each release location
separately, and the outcomes are combined to determine the doses in the plume area. The user

"3MP-26-EPI-RAPI0, Rev. 2
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We did not receive any detailed information about how meteorological data is collected and
archived at Millstone station. Based on the Functional Administrative Procedure (MP-26-EPLFAPlO, Rev.002), it appears there is one main tower where wind direction and wind speed are
collected at three heights. These correspond to a ground-level release (33 feet), stack release (374
feet), and plant vent release (142 feet). Temperature differences with respect to height are also
collected at heights of 142 feet and 374 feett1 No information was available as to the specific
types of meteorological instruments used, the maintenance procedures for those instruments, the
instrument calibration schedule, the source of power or backup power for the instruments, or
existence or location of back-up towers.
During an actual event or drill, the Millstone emergency response organization staff faxes dose
assessment information to the State of CT using standard forms. If the plant is unable to fax the
forms or there is additional information that did not get included on the form, Millstone has two
dedicated phone lines between the state and the site that can be used to transmit the information
verbally. If the phone lines are down, the state can communicate with the site using a microwave
voice link as a final backup alternative.
The dose assessment information flows between the State of Connecticut and the State of New
York primarily via a New York State Emergency Management Office representative that acts as
a liaison at the Connecticut State emergency operations center. In the absence of the State
Emergency Management Office liaison, information is provided to the New York State
Emergency Operations Center via fax or voice phone line. This linkage (both with and without
liaison) has been tested in practice in the past.
The State of Connecticut provides Millstone emergency action level notification to both Fishers
Island and Plum Island via phone as a primary means. Dose assessment information is provided
via~the same phone links. In the even phone lines fail, the State can communicate directly with
Plum Island via specified radio frequencies.
The Millstone licensee and State of Connecticut do not use any time to dose hazard information
in making protective action recommendations or decisions. This was the same case for Indian
Point. The criteria used for the protective action is "dose avoidance." The criterion is defined as
the dose a person would avoid getting via evacuation. It is the difference between the exposure
and individual would be projected to get if they stayed in place minus the exposure they would
get if they evacuate. Based on the dose avoidance value, a risk versus benefit decision is made to
decide whether to issue an evacuation order. The effectiveness of the risk versus benefit decision
is therefore very dependent on having accurate, up to date information on the population and the
evacuation conditions. Assumptions made concerning evacuation behavior can directly impact
the answer. Simplifying assumptions versus reality may significantly impact the effectiveness of
the decision. It is not clear in the Millstone review how specifically these issues have been
addressed in the context of the protective action decision strategy. The general consensus
amongst reviewers for this report, based on the information available, is that these issues require

24Temperature

differences are assumed to be between dhe height and 33 feet (ground level).
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increased scrutiny and that there is current technology available that can help maximize the
effectiveness of the decision.
3.5.3

Review of Offsite Accident Impact Procedures, State of New York

25
Based on the New York State radiological emergency preparedness plan, the state estimates
doses at a number of downwind locations from Indian Point. How the doses are calculated is
based on the data available from the plant and from other agencies. The state dose methodologies
include the Radiological Assessment System for Consequence Analysis (RASCAL) model and
the dose assessment methodology used by the Indian Point utility. For an accident at Millstone
that might affect population in New York, the State does not duplicate the dose assessment
methodology used at Millstone or the State of Connecticut. Thus their results would be different
from those produced by Connecticut in the unlikely event Suffolk County needed to deal with
them.

The RASCAL model is applicable for estimating doses from an accidental release from a nuclear
power plant with some caveats. The RASCAL model was developed for use by the Nuclear
Regulatory Commission to conduct independent dose predictions for radiological accidents. It is
currently used by the Nuclear Regulatory Commission, the International Atomic Energy Agency,
and the North Atlantic Treaty Organization to perform dose assessment. RASCAL can be used to
estimate radiological source terms, atmospheric transport, diffusion, and deposition of effluents
26
from the accident, and doses from exposure to the effluents. RASCAL can also estimate doses
from environmental measurements of activity in the air or on the ground, and can calculate the
decay and ingrowth of radionuclides.
The current version of RASCAL (3.0) is a puff model that takes into account changes in the wind
and other atmospheric conditions over time. In other words, it can produce a plume prediction
more like the second case discussed in conjunction with Figure 3-6 earlier. RASCAL 3.0 also
includes a meteorological processing program that allows the model to take terrain changes
(hills, river valley, etc.) into account. Older versions of RASCAL could only do straight-line
plume predictions (case 1 from Figure 3-6). The State of New York's plans currently state that it
is using one of the older versions (2.2). However, we have been informed that the State has
updated to Version 3.0.3, although this has not been verified through documentation. This update
will allow the State to better model releases that are affected by terrain, large shifts in the wind
direction, or other atmospheric conditions.
If RASCAL cannot be run for some reason, the New York radiological emergency preparedness
plan describes other dose-estimating procedures based on the diffusion overlays and base maps
provided by the Indian Point. The various methodologies are detailed in Appendix B. All of the
State's alternative methods using the overlays and base map appear adequate based on the data
available for calculating the dose. However, the last two methods do not take into account the
effects of terrain on the travel of the plume.

Procedure H, Assessment and Evaluation.
26Sjoreen, A.L, J.V. Ramsdell, Jr, T.J. McKenna, SA. McGuire, C. Fosmire, and G.F. Athey. RadiologicalAssessment Systemfor Consequence
Analysis 3.0: Descriptionof Models andMethod" (NUREG-1741) U.S. Nuclear Regulatoty Commission, Washington D.C. 2001.
2
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The New York State radiological emergency preparedness plan also provides two methods for
projecting exposure rates, doses, or concentrations from the point of measurement to other
locations of interest. The first method uses diffusion overlays and the base map. It assumes that
the ratio of the diffusion at the point of measurement and the point of interest on the map can be
multiplied by the dose (or exposure or concentration) at the point of measurement to get the
value at the point of interest. This method will generally produce an adequate estimation of the
dose, the rate, or the concentration.
The second method uses direct computation that assumes the ratio of doses (exposure rate,
concentration) is based on the ratio of the distances downwind from the plant raised to a power
that depends upon the atmospheric stability. This should result in reasonable dose estimates
during high wind conditions, when the terrain has little effect on the plume. However, it will not
provide very good estimates during low winds, when the flow is strongly channeled by the
terrain. In those cases, the diffusion overlays and base map would generally result in a better
estimate.
As previously mentioned, the State also uses the Meteorological, Radiological, and Plant Data
Acquisition System (MRPDAS) for information management of meteorological data and
information on the dose assessment. MRPDAS is intended to work as the common tool (the
plant, counties, and state all have it) for capturing and sharing accident-associated information
during a radiological event.
3.5.4 Findings from the Offsite Accident Impact Analysis Review
3.5.4.1 Indian Point Offsite Accident Impact Analysis Review Findings
In reviewing dose assessments at other nuclear energy facilities, IEM found that there is no real
standard in the nuclear power industry. Many sites use homegrown systems or systems
developed by contractors that are not available to the public. Most of these homegrown systems
are developed to work directly with the computers onsite. The most common model used for
dose assessments is the RASCAL model previously discussed. Besides New York, it is used in
Arkansas, Mississippi, and Tennessee.
Indian Point estimates release rates using a simple scheme that assumes a certain level of leakage
and a starting core inventory. The level of leakage can be estimated based on monitor readings or
sample readings. The use of this simple scheme seems adequate given the amount of information
that will probably be known during an event.
The methodology used to estimate the release at the source from field monitoring data is a
potential area of concern. There are a number of assumptions associated with this type of release
estimation. One of these is the assumption that meteorological conditions have remained
constant from the release of the plume to the time the sample was taken. Depending on wind
changes or terrain influences, this assumption may not be true. The method is also very
dependent upon the model used to estimate the normalized concentration.
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The documentation provided by Indian Point clearly describes the study of the airflow along the
Hudson River Valley and explains how the results of that study were combined with dispersion
calculations to produce the overlays. The use of the overlays is also well explained. The
worksheets used in the dose assessment are organized in a simple format and clearly explain the
steps that must be performed. The study, the interpretation of the results, and the use of the
results to produce the dose assessment method are based on good scientific principles and sound
practices.
The dose assessment and protective action recommendation module in MEANS provides a
convenient way for emergency managers to enter necessary data, to make the calculations
required to complete a dose assessment, and to transfer the results to forms used in other parts of
the emergency management process.
One significant limitation of the overlay technique is that it does not adequately estimate the
hazard if the wind speed, wind direction, or stability changes during the release or as the plume
moves through the region. Thus the arrival time of the plume at a point downwind from Indian
Point cannot be as precisely estimated. Although it was not mentioned in the documents IEM
reviewed, the time when exposure to the plume becomes dangerous can be estimated from the
calculated dose rate and knowledge of the health effects of various dose levels. This time is
called the dose attainment time and is important because it determines how much time is
available for people to evacuate or to take shelter. Procedures at Indian Point should be revised
to consider this time when making protective action recommendations. Plume modeling coupled
with modeling of evacuation feasibility can also enhance the protective action decision-making
process.
This dose assessment method is based on sound scientific principles and was state-of-the-art
when it was developed in the 1970s. Although the calculations made using the overlays and
MEANS consider the effects of terrain on air flow, they can sometimes produce poor dose
estimates if wind direction shifts during a release. In the last 20 years, there have been significant
advances in computer hardware and models for dose assessment. Computer models now exist
that are capable of completing the dose assessment process quickly enough to provide useful
guidance for determining protective action recommendations. Use of such a model would be
superior to the current dose assessment process.
We recommend that the dose assessment process at Indian Point be upgraded to incorporate use
of a modem computer model. In order to be of the greatest benefit, the model should have the
following traits:
*

Be capable of computing dose estimates and displaying maps of the affected areas;

*

Include the effects of terrain;

*

Include the effects of time changes in meteorological conditions;

*

Have a user-friendly graphical user interface designed to allow rapid, error-free entry of
necessary data. It should be designed for emergency response use and therefore minimize
the number of steps the hazard analyst needs to perform to complete the dose assessment;
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"

Determine the release rate of radioisotopes based on information that is either obtained
automatically from monitors at the site or is readily available and can be quickly entered
by the hazard analyst;

" Use meteorological data obtained directly from instruments in the vicinity of the release;
" Be able to use meteorological data forecast by numerical models to predict the future
motion of the plume;
" Be capable of estimating the plume arrival time and the time that doses reach hazardous
levels;
" Be capable of estimating total population exposure by geographic zone;
*

Show results on easily understandable maps and reports and make it possible for the
hazard analyst to rapidly disseminate these to surrounding jurisdictions and the state;

" Enable a hazard analyst with a moderate amount of training to enter necessary data and
obtain results within a few minutes;
RASCAL Version 3.0 described above has many-but not all--of these capabilities. Also it is
worth noting that a dispersion model of this sort would give the best performance if
meteorological data were used from a number of locations surrounding Indian Point, rather than
limiting the observations to the current set of towers on the facility.
Hazard assessment is the process of understanding the consequences of a release on the
environment and surrounding population. Based on this assessment, a margin of safety should be
developed to protect the population. For example, there was no mention of plume arrival times
for zones for which protective actions were being made in Westchester County. This is a
coordination issue since a central point should be generating assessment data and distributing
this information along with recommendations. The Indian Point Emergency Operations Facility
did provide information in the form of downwind hazard map "sectors" based on wind speed and
stability, but the current state-of-the-art technology far exceeds this process.
There exists a communication problem with the dose assessment as well, since there is not an
automated way of communicating assessment data in the region. Although such data is generated
automatically using the Meteorological, Radiological, and Plant Data Acquisition System
(MRPDAS) described previously, it is currently being manually faxed after the dose assessment
is initially performed. For example, during this year's full scale exercise, Indian Point personnel
tried to use their fax machine to send assessment information to the counties, but the group
dialing feature didn't work; instead, the dialing had to be done manually-jurisdiction by
jurisdiction. It was further observed that some of the county phone numbers were not current
when the individual dialups were attempted. A final issue with automation included the initial
failure of the MRPDAS to function correctly during the full-scale exercise, although it eventually
worked well into the exercise.
Generally, it appeared that the assessment used was not integrated at a sufficient level with the
protective action decision-making. There exists technology now that would greatly facilitate this
process with features such as graphical overlay of the plume on maps, real time update of plume
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location and status, and integration of health effects information with the plume projection data.
This would allow the decision-makers the ability to visualize how the situation could play out as
well as help communicate the situation to other important parties (elected officials, public
information officers, etc.) rapidly and effectively. The significant issues with this aspect of the
emergency response are related to communication.
The meteorological data are collected at the Indian Point site and are therefore appropriate for
determining the initial direction that a radionuclide cloud would travel if released from Indian
Point. The instruments on the tower are rugged and capable of withstanding adverse weather.
Maintenance procedures at the plant ensure that they are kept in operating order and in
calibration. There is adequate redundancy in the number of instrument towers, in the power
supply to the instruments, and in the data transmission to the Emergency Operations Facility.
Even if all onsite data are not available due to a large-scale event or deliberate disruption, offsite
data can be obtained and should be adequate for use in the dose estimation. In this case, the dose
estimate will involve larger uncertainties than when onsite data is used. Meteorological forecasts
are available for use in predicting plume motion. IEM believes this instrumentation is sufficient
and appropriate for use with the impact assessment procedures currently used at Indian Point. As
previously noted, additional meteorological data will be needed if a state-of-the-art dispersion
model is adopted for dose assessment.
3.5.4.2 State of New York Dose Assessment Plan Review Findings
The documentation provided by New York State presents the various methods the State would
use to perform dose assessment. The use of the RASCAL model is valid, as the model was built
for the Nuclear Regulatory Commission for the purpose of dose assessment. RASCAL version
2.2 is somewhat limited in that it does not take into account the effects of terrain. The transition
to RASCAL 3.0 by the State solves the limitations of RASCAL 2.2 regarding the effects of
terrain, which could be significant at the Indian Point site.
All of their methods using the overlays and base map are functional based on the data available
for calculating the dose, even though significant room for improvement exists. However, the
methods involving knowing the nuclide concentration do not take into account the effects of
terrain on the travel of the plume. This information is important for the estimation of the
exposure of the evacuating public. It is also necessary to estimate the distance of significant
dosage levels.
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CHAPTER 4
REVIEW OF EMERGENCY PLANS:.

COMPLIANCE WITH REGULATIONS
Radiological emergency preparedness plans are an integral part of the emergency response
system safety net in the "defense-in-depth" strategy discussed previously in this report. The
purpose of these plans is to protect the health and safety of the general public in the event of a
radiological incident at nuclear energy facilities.
Radiological emergency preparedness plans are similar to business plans in that they provide a
system and structure to enable success. Each response procedure in the planning documents is
designed according to the threat level or type of event that could occur at a nuclear facility. The
plans address many issues, such as evacuation time estimates, maximum acceptable exposure
levels of radiation, evacuation or shelter-in-place protocol, and decontamination procedures for
exposed individuals or property.
Radiological emergency preparedness plans follow a specific format. They include an overview
of responses that need to occur during an event as well as an in-depth description of specific
response procedures. Descriptions of preparedness, response, and recovery phases for events as
well as written agreements (or descriptions of agreements) between various organizations that fill
emergency response roles are included in the plans. Individual task responsibilities during a
response are also specified in the documents. A plan is considered unsound if individuals critical
to response efforts do not know their specific responsibilities.
Emergency plans are living documents that require consistent updating to reflect the current
emergency preparedness status of a jurisdiction. Because emergencies are not predictable, plans
must always be updated and ready for implementation. Updates include details such as current
contact information for emergency response personnel.
27
Experienced members of the James Lee Witt Associates team reviewed plans for Indian Point,
Millstone, 2 8 and associated jurisdictions to determine their regulatory compliance with planning
criteria from the Nuclear Regulatory Commission, FEMA, and the Environmental Protection
Agency. 29 These organizations have statutory authority for public safety in the event of a
radiological release from a United States nuclear facility.

27
IEM reviewed the following plans: Indian PointEnergy Center Emergency Plan Draft, revised February 2001; New York State Radiological
Emergency PreparednessPlanfor CommercialNuclear PowerPlants, 2001; Putnam County RadiologicalEmergency Response Plan, revised
April 2002; Rockland County RadiologicalEmergency Plan,revised May 2002; Orange County RadiologicalEmergency Response Plan,revised
June 2002; and Westchester County RadiologicalEmergency Planforthe Indian PointEnergy Center, 2002.
'IEM reviewed the following plans: Millstone PowerStation Emergency Plan, revision 28, change 4, August 2002; State of Connecticut
RadiologicalEmergency Response Plan,revised December 1999; Suffolk County Hurricane/CoastalStorm Emergency Response Plan, revised
May 30, 2002; FishersIslandRadiologicalEmergency Response Procedures,revised December 1999.
29U.S. Nuclear Regulatory Commission and Federal Emergency Management Agency. Criteriafor Preparationand Evaluationof Radiological
Emergency Response PlansandPreparednessin Support of Nuclear PowerPlants (NUREG-0654/FEMA-REP-I-Rev. I); Environmental
Protection Agency. Manual of ProtectionAction Guides and ProtectiveActionsfor NuclearIncidents, revised 1991.
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In performing this phase of the evaluation, reviewers used as a primary filter compliance with the
applicable regulation(s). Each item in the review was graded as "Met" or "Not Met" in light of
the applicable standard. In some cases, the plan might have fulfilled the letter of the regulation
and was graded as having "Met" the requirement, but the reviewer included a comment
concerning how the observed system or process might be improved to enhance emergency
preparedness.
The findings of the review for all six organizations evaluated tend to fall into three principal
categories:
1. Missing discussion or details about required issues that could impact public safety and
the effectiveness of response
2. Information that is asserted in the plan to be contained in other appendices which were
not provided to the reviewer, and therefore could not be verified
3. Information that is contained somewhere other than in the place or the format specified
by the applicable regulation (including in separate documents maintained by the
organization that are not part of the official plan-for instance, in the Implementing
Procedures)
The items in the first group are obviously the cause for most concern and should be rigorously
followed up to ensure remedy or clarification. The lack of critical information or defined
processes can significantly impact the effectiveness of a response.
Of course, further analysis could reveal that many of those items actually fall into the other two
categories-e.g., a piece of missing critical information that is captured elsewhere in the
organization's knowledge base or operational processes and would be activated in a response.
This still represents a potential major weakness in the system if the existence or location of a
particular piece of information is not generally known or is "filed" only in one person's head.
In a number of cases, the information called for in the requirement was known or strongly
suspected by the reviewer to be available within the organization, bound under separate cover
from the plan. However, the absence of this information from the physical plan required the
reviewer to grade the requirement as "Not Met" according to a strict interpretation of NUREG0654. This information includes such elements as inventories, organizational charts, resource
lists, and letters of agreement.
Millstone Station presented a special challenge: the copy of the licensee plan provided for review
was missing several key sections, including all the Appendices. Because it was strongly
suspected that much of the missing information is contained in the missing sections, the reviewer
opted to mark a large number of items as "Unknown" as opposed to "Not Met." A follow-up
review with a complete section of the Millstone plan is highly recommended.
In addition, the Fishers Island plan provided for review seemed to be focused on operational
aspects (primarily checklists), and provided very few details related to pre-planning and
mitigation measures. For this reason, the plan was necessarily judged to have "Not Met" many of
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the formal requirements. The Suffolk County plan does not address radiological emergency
preparedness; the primary hazard it addresses is hurricanes. Therefore, reviewers did not
complete a radiological emergency preparedness compliance matrix for the Suffolk County plan.
In addition, throughout the plans, there are varying degrees of non-compliance. For instance, a
section of a plan might treat four of five elements specified by one particular requirement in
NUREG-0654. In that case, the plan was deemed to have "Not Met" the particular requirement,
though in truth the plan was 80% in compliance for that line item. In other cases, the plan might
contain no mention of the required item.
Many of the findings that fall in the second and third groups require primarily bookkeeping or
document reorganization to bring the plan into compliance. In fact, formal integration of
information contained in a number of the Implementing Procedures into the respective plan
documents could well remedy the vast majority of non-fulfilled requirements from all three
groups. However, while mere inclusion would technically bring the plans into compliance, it
could make them too detailed or bulky to be effective during a response without a clear and
effective organization scheme. As was mentioned in Section 2.3, this is the dilemma faced by
planners.
A summary of potentially significant findings for each organization appears in the following subsections. Individual plan review matrices are included in Appendix C.

4.1 Review of Indian Point Plans
4.1.1

Indian Point Energy Center Plan Review

The Indian Point compliance review matrix is Table 1 in Appendix C. Following is a discussion
of some of the more significant issues noted by the reviewer. (The regulation is stated first in
italic, followed by the reviewer's comment.)
II. G.2-The public informationprogram shallprovide the permanent and transientadult
populationwithin the plume exposure EPZ an adequateopportunity to become aware of
the informationannually. The programsshould include provisionfor written material
that is likely to be availablein a residence duringan emergency. Updated information
shall be disseminatedat least annually. Signs or other measures shall also be used to
disseminate to any transientpopulation within the plume exposure pathway EPZ,
appropriateinformation that would be helpful if an emergency or accident occurs. Such
notices should refer the transientto the telephone directory or other source of local
emergency informationand guide the visitor to appropriateradio and television
frequencies.
County booklets are not available on an Indian Point Emergency Center website.
According to Indian Point emergency preparedness personnel, school programs are not
used to reach parents through their children. Few signs have been posted yet for
transients. There is no evidence of a coordinated program to inform the large population
that commutes into the 10-mile emergency planning zone to work. These are all critical
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issues for ensuring that the public can quickly evacuate from the emergency planning
zone during an emergency.
I I.J.1-Each licensee shall establish the means and time requiredto warn or advise
onsite individualsand individuals who may be in areascontrolledby the operator,
including: Employees not having emergency assignments, Visitors, Contractorand
constructionpersonnel,and other persons who may be in the public access areas on or
passingthrough the site or within the owner controlledarea.
This section of the Indian Point plan does not discuss the time required for warning. Also,
the requirement for the Security Force to notify individuals within the Owner Controlled
Area or passing through public access areas is not specified. Details may be discussed in
the Implementing Procedures, but they are not clearly defined in the plan. Such a clear
presentation in the Indian Point plan is important since those at the plant will be affected
first in the event of an accident.
SII.F.2-Eachorganizationshall ensure that a coordinatedcommunication linkforfixed
and mobile medicalsupportfacilities exists.
The communication links for medical support to Indian Point are not discussed in the
plan. The default assumption is that the commercial phone exchange is the only means of
direct communication with medical providers. There should be several redundant systems
in place ensuring that medical support is continuously kept abreast of the situation. These
should be clearly described in the plan.
" II.N.2.a-Communicationswith State/Localgovernments within the plume exposure
pathway EPZ shall be tested monthly. Communications with FederalER organizations
and States within the ingestionpathway shall be tested quarterly. Communications
between the nuclearfacility, state and local EOC's andfield assessment teams shall be
tested annually. Communication drills shall also include the aspect of understandingthe
content of the messages.
There is no mention in the plan of testing communication with any other states in the 50mile ingestion pathway. Since these states could be involved in an event, the modes of
communication should be tested to ensure that critical notifications will reach the
appropriate personnel in a timely and effective manner.
* Licensee headquarterspersonnel who will be sent out in the event of an emergency
should be identified.
The plan does not identify specific licensee plant personnel to be sent out in the event of
an emergency. Sending licensee personnel into different jurisdictions will help ensure
that information critical to the response is being disseminated. Clear identification of
these individuals in the plan is important to ensure this happens on a timely basis.
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4.1.2 New York State Plan Review
The State of New York compliance review matrix is Table 2 in Appendix C. Following is a
discussion of one of the more significant issues noted by the reviewer.
* All ProtectiveAction Guidelinesshould be consistentfor all ofthe population.

Protective action guidelines are consistent for most of the population; however, prisons
and prisoner considerations are not met. Issues related to special populations (such as
moving and housing inmates) should be clearly identified prior to an event because they
require extra time and attention to implement during an emergency.
4.1.3 Putnam County Plan Review
The Putnam County compliance review matrix is Table 3 in Appendix C. Following is a
discussion of some of the more significant issues noted by the reviewer.
* Levels of PersonalProtectiveEquipment identifiedforradiologicalworkers.

The Putnam County plan did not meet all of the regulation criteria; however, issues were
not considered to represent a significant threat to public health and therefore are not
mentioned in this section. The Putnam County compliance review matrix is found in
Appendix C.
4.1.4 Rockland County Plan Review
The Rockland County compliance review matrix is Table 4 in Appendix C. Following is a
discussion of some of the more significant issues noted by the reviewer.
" II.H.J0-Each organizationshall make provisions to inspect, inventory, and
operationallycheck emergency equipment/instrumentsat least once each calendar
quarterand after each use.

The plan includes a list of equipment and mentions that equipment should be checked
"upon receipt, before and after each use, and within each calendar year thereafter." This
is insufficient because the requirement is for a complete equipment inspection at least
once every calendar quarter. Noncompliance with this requirement could lead to a
situation in which mission-critical equipment is missing or inoperable when most needed
in an emergency response.
" II.C.2-Provisions are madefor licensee reps to go to offsite EOCs [Emergency
OperationsCenters], andfor offsite organizationsto send reps to the licensee'sEOF
[Emergency OperationsFacility].

It was not clear if a representative from Rockland County would be going to the facility's
Emergency Operations Facility. It should be clearly stated that a representative would be
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sent. This is critical because it ensures that there is a Rockland County stakeholder within
the Indian Point facility during an emergency and that communication with Rockland
County is not overlooked.

4.1.5 Orange County Plan Review
The Orange County plan did not meet several of the regulation criteria; however, these issues
were not considered to represent a significant threat to public health and therefore are not
mentioned in this section. The Orange County compliance review matrix is Table 5 in Appendix
C.
4.1.6 Westchester County Plan Review
The Westchester County compliance review matrix is Table 6 in Appendix C. Following is a
discussion of some of the more significant issues noted by the reviewer. (The regulation is stated
first in italic, followed by the reviewer's comment.)
for
S1UI.J.2, Each licensee shallmake provisionsfor evacuation routes and transportation
inclement
for
alternatives
including
onsite individuals to some suitableoffsite location,
weather, high traffic density, and specific radiologicalconditions. This requirementhelps
ensure coordinationbetween onsite and offsite response actions, identificationof impact
of onsite evacuation on evacuation routes, and identificationofpossible media attention
and ripple effects of an onsite evacuation.
The plan makes no reference to onsite evacuation locations or routes, or offsite support
needs. This could lead to confusion during an evacuation on best routes to leave the
emergency planning zone, which in turn could lead to a higher chance of being affected
by radiation. In addition, possible media attention could prompt spontaneous evacuation
that could, in turn, hinder recommended evacuations.
SILJ.12--- Each organizationshall describe the meansfor registeringandmonitoring of
evacuees at relocationcenters in host areas. The personnel and equipment available
should be capable of monitoring within about a 12-hourperiodall residents and
transients in the plume exposure EPZ arrivingat relocationcenters.
This requirement is not met in the plan or any of the radiological emergency preparedness
procedures, although it is possible that it may be addressed in another plan or in the "Rad
Field Monitoring Manual" that is referenced but not provided. There is no evidence that
calculations were completed to determine the resources necessary to monitor all evacuees
within 12 hours. Based on the documents submitted, it is not possible to determine what
capabilities exist for monitoring and decontamination of evacuees at relocation centers.
" I1.H.3-Each organizationshall establishan emergency operationscenterfor use in
directingand controllingresponsefunctions.
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Very little information is provided on Emergency Operations Center operations or
capabilities. An Alternate Emergency Operations Center is mentioned as well as the
County Fire Academy, but no other information is provided. Since the Emergency
Operations Center serves as a center for information there should be a clear description of
its responsibilities, capabilities, and operations in the plan to ensure that there is no delay
in information flow during a response.

4.2 Review of Millstone Plans
Results of the review of the Millstone Station plan and those of the associated State and local
jurisdictions are discussed below. New York authorities consider Connecticut's plan for Fishers
Island to be adequate for assurance of the safety of the population at risk. New York considers its
own plan adequate to address its responsibilities for public safety problems arising from a
Millstone event and occurring on the fringe but outside of the 10-mile emergency planning zone.
4.2.1

Millstone Plant Plan Review

The Millstone Plant compliance review matrix is in Appendix C. Following is a discussion of
some of the more significant issues noted by the reviewer.
* 11.H. 7- Each organization,where appropriate,shallprovidefor offsite radiological
monitoringequipment in the vicinity of the nuclearfacility.
No discussion appears in the appropriate sections of the plan regarding whether the
licensee has installed off-site radiological monitoring equipment in the vicinity of the
nuclear facility.
*

11.H.2 - Each licensee shall make provisionsfor evacuationroutes and transportationfor
onsite individualsto some suitable offsite location, including alternativesfor inclement
weather, high traffic density andspecific radiologicalconditions.
Evacuation of on-site individuals is discussed in the plan. No specific discussion is
provided regarding evacuation routes or alternatives for various adverse conditions.
There is a discussion regarding the use of sheltering in place if the hazard will be shortlived or if the safety of the evacuation population would be threatened. Procedure MP-26EPI-FAP06 states "Station personnel do not typically have the necessary information to
determine whether offsite conditions would require sheltering instead of evacuation.
Therefore, an effort to base [public action recommendations (PARs)] on external factors
(such as road conditions, traffic/traffic control, weather, or offsite emergency worker
response) should not be attempted." This is information that licensee personnel should
maintain an awareness of in coordination with off-site organizations.

*

I.1.8 - Each licensee's plan shall contain time estimatesfor evacuation within the plume
exposure EPZ. These shall be in accordance with Appendix 4.
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Not evaluated. No mention of evacuation time estimates appears in the copy of the plan
provided for review. However, MP-26-EPI-FAP06 ("Classification and PARs"), which
was provided for review, does not indicate that the ETEs were used by the licensee in
making protective action recommendations.
II.J.10 - The organization'splans to implement protective measuresfor the plume
exposure pathway shall include:
> Maps showing evacuationroutes, evacuation areas,preselectedradiological
sampling and monitoringpoints, relocationcenters in host areas,andshelter
areas
> Maps showingpopulation distributionaroundthe nuclearfacility. This shall also
be by evacuation areas(licensees shall also present the information in a sector
format)
> Meansfor notifying all segments of the transientandresidentpopulation
Except for the means of notifying the resident population, the copy of the plan provided
for review does not contain this level of information. It may be provided in parts of the
plan unavailable in the review copy or in plant procedures. However, this information is
not included in the copy of MP-26-EPI-FAP06, "Classification and PARs" that was
provided for review.
" II.J.lO.m - Basesfor the choice of recommendedprotectiveactionsfrom the plume
exposurepathway duringemergency conditions. This shall include expected local
protection afforded in residentialunits or other shelterfor direct and inhalation
exposure, as well as evacuation time estimates.
The bases for choosing protective action recommendations (PARs), expected local
protection afforded by sheltering, and evacuation time estimates are not provided in the
plan. Additionally the copy of MP-26-EPI-FAP06, "Classification and PARs" provided
for review does not contain this information.
" II.A.3 - Written agreements between various organizationswith emergency response
roles are included in the plan or the plan includes descriptionsof these matters.
The plan notes that arrangements have been made with several organizations, e.g.
Haddam Neck Plant (backup decontamination), local community ambulance services
(medical transportation), Middlesex Hospital and Lawrence & Memorial Hospital
(Medical Treatment). However, there is little detail of the arrangements and no copies of
written agreements in the copy of the plan provided for review. Also, note that Haddam
Neck Plant ceased operations in December 1996. While it may retain capability to
provide backup support to Millstone, if such capability has not been recently verified and
agreements to do so have not been recently reviewed, this should be done.
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SII.E.3 - Contents of initialemergency messages to be sentfrom the plant have been

establishedwith State and Local organizations.It shall include information about:
> Class of emergency
)- Whether a release is takingplace
> Potentiallyaffect population/areas
>

Whether protective measures may be necessary

The plan does not specify that information regarding potentially affected
populations/areas is transmitted via the Emergency Response Notification System
(ERNS). The Nuclear Incident Report Form (MP-26-EPI-FAP07-001) includes
information on the class of emergency and whether a release is taking place. It does not
include information on potentially affected populations (by zone or otherwise) or whether
protective measures may be necessary. It does include wind direction information.
SII.E.4 - Each licensee shall make provisionsfor follow-up messagesfrom the facility to
offsite authoritieswhich shall contain the following information if it is known or
appropriate:
> Location of incident and name and telephone number of caller
> Date/time of incident
> Class of emergency
> Type of release,expected duration
> Estimatedquantity of radioactivematerialreleased,points, height of release
> Chemical andphysicalform ofreleasedmaterial, includingrelative quantities
and concentrationof noble gases, particulates,and iodines.
> Met conditions at appropriatelevels
> Dose rates and integrateddose projection at site boundary
> Projecteddose rates and integrateddose at the projectedpeak and at 2, 5,
and 10 miles, includingsectors affected.
> Estimate of any surface radioactivecontaminationinplant, onsite, or offsite.
> Licensee emergency response actions underway.
> Recommended emergency actions, includingprotective actions
> Requestfor any needed onsite support by offsite organizations
> Prognosisfor worsening or terminationof event based on plant information.
The plan does not specify the content of follow-up messages to the appropriate level of
detail described here. The Nuclear Incident Report Form (MP-26-EPI-FAP07-001)
includes information only on the following items:
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> Location of incident and name and telephone number of caller
> Date/time of incident
> Class of emergency
> Met conditions at appropriate levels
> Request for any needed onsite support by offsite organizations
> Prognosis for worsening or termination of event based on plant information.

"II.E. 7- Draft messages to the public giving instructionswith regardto specificprotective
actions to be taken by occupants of affected areasshall be preparedand included aspart
of the State andLocal plans.Such messages should include the appropriateaspects of
sheltering,ad hoc respiratoryprotection (handkerchiefover mouth, etc.) thyroid
blocking, or evacuation.
The plan does not include a discussion of the preparation or content of draft messages to
facilitate instructions to the public during an event.
" H.G.4 - A spokesperson is designatedwho should have access to all necessary
information.Arrangements are establishedfor timely exchange of information among
designatedspokespersons. Coordinatedrumor controlprocesses have been established
The Executive Spokesperson (ES) is the designated licensee spokesperson. Information
exchange is coordinated with the Nuclear News Manager (NMM). A Rumor Control
Liaison (RCL) position is discussed, but no mention is made in the plan of established
rumor control processes, although the issue is discussed in the State plan.
S11.1.1 - Each licensee shall identify plant system andeffluent parametervalues
characteristicof a spectrum of off-normal conditions and accident,and shall identify the
plantparametervalues or other information which correspondto the example initiating
conditions of Appendix 1. Such parametervalues and the correspondingemergency class
shall be includedin the appropriatefacility emergency procedures.Facilityemergency
proceduresshall specify the kinds of instruments being used and their capabilities.
Not Evaluated. The attachments to Procedure MP-26-EPI-FAP06, "Classification and
PARs" containing the emergency action level tables were not available in the copy of the
procedure provided for review, so compliance could not be verified.
SII.J.1 - Each licensee shall establish the means and time requiredto warn or advise
onsite individuals and individuals who may be in areascontrolled by the operator,
including:

> Employees not having emergency assignments
> Visitors
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> Contractorandconstructionpersonnel,and
); Otherpersons who may be in the public access areas on or passingthrough
the site or within the owner controlledarea
The plan notes that radiation alarms, public address system, pager system, and the station
emergency alarm are used for notification. The plan does not discuss the time required to
warn all on-site personnel by one or more of these means.
4.2.2 State of Connecticut Plan Review
The State of Connecticut compliance review matrix is in Appendix C. Following is a discussion
of some of the more significant issues noted by the reviewer.
a

11.A.3 - Written agreements between various organizationswith emergency response
roles are included in the plan or the plan includes descriptionsof these matters.
There is no mention of any type of written agreement between various organizations in
the plan.

SII.E.2 - Procedureshave been establishedforalerting,notifying, and mobilizing
emergency responsepersonnel.
In section 1.0 Concept of Operations there is mention of alerting and mobilizing
emergency personnel. However, the procedures are not included.
1 G.2 - The public informationprogramshall provide the permanent and transient
H.
adultpopulation within the plume exposure EPZ an adequateopportunity to become
aware of the informationannually. The programs should includeprovisionforwritten
materialthat is likely to be availablein a residence duringan emergency. Updated
informationshall be disseminatedat least annually. Signs or other measures shall also
be used to disseminate to any transientpopulationwithin the plume exposure pathway
EPZ, appropriateinformationthat would be helpful if an emergency or accidentoccurs.
Such notices shouldrefer the transient to the telephone directoryor other source of
local emergency information and guide the visitor to appropriateradioand television
frequencies.
Information for the transient population is not included in the plan.
11.K.5 - Each organization,as appropriate,shall specify action levels for determining
the needfor decontamination.Shall also establish the meansfor radiological
decontaminationof emergencypersonnel wounds, supplies, instruments and equipment,
andfor waste disposal.
Decontamination is given only a brief mention in the plan, and the levels and means for
determining decontamination are not discussed.
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4.2.3 Fishers Island Plan Review
The Fishers Island plan provided to the reviewer appears to be essentially an operations plan,
composed mainly of various checklists. It does not address planning and mitigation issues
directly, and for this reason, it was found not to be non-compliant with many of the stated
requirements. Interviews with responsible Fishers Island personnel reveal a level of readiness
and understanding of radiological response not reflected in their formal planning documents.
This remains a potentially serious disconnect, since the lack of a detailed plan is generally an
indication that much of the critical information could be lost with the turnover of key personnel.
To provide a fuller picture, the analysis of Fishers Island, which follows, is based in part on
discussions with the personnel about their concepts of operations for radiological response. That
discussion is followed by a listing of some of the more notable shortfalls of their written plan.
JEM focused our review of plan integration issues for the State of Connecticut and Fishers Island
plans primarily in the areas of alert and notification, protective action decision-making, general
communications connectivity during an emergency and the conduct of an evacuation of the
population of Fishers Island. These areas were judged to be the most significant as related to
possible planning or operational disconnects that could affect the safety of the New York 10-mile
emergency planning zone population in the event of a Millstone accident. The evaluation of the
alert and notification connectivity is detailed in Section 5.3 of this report. The protective action
decision-making process used by the Millstone licensee and State of Connecticut is described in
Section 3.5.2. Communications connectivity between Fishers Island and the State of Connecticut
is summarized in Section 5.4. There were no significant public safety-related plan integration
shortfalls identified for any of those areas.
Plan coordination between the State of Connecticut and Fishers Island in the event of an
evacuation of the island has an appropriate level of breadth and depth. Responsible officials on
Fishers Island appear comfortable with all aspects of the planning with the exception of the
availability of ferries in an actual emergency. There is an issue with lack of specific training for
ferry crews identified in Chapter 6 that potentially bears on this concern. Weather conditions that
would threaten safe ferry operations would also make it less likely for a radiological plume to
actually threaten the island. Generally, winds that would cause seas to be at high enough levels to
preclude operation of the ferries would come from directions that would drive the plume away
from rather than toward the island. The State of New York may have an interest in further
discussions with the company that operates the ferries and facilitating some type of crew
training, through the State of Connecticut or directly. IEM should also point out that backup
waterborne transportation resources do exist in the form of Plum Island's indigenous boat
transportation. There are existing agreements between Plum Island, Fishers Island and the State
of Connecticut that identify these assets as potential support for a Fishers Island evacuation.
The only other concern reviewers had with the integration of the island evacuation plan was the
availability of transportation resources once people were delivered by ferry to Stonington or New
London, Connecticut. The plan states that the people will be transported from the disembarkation
point to the host community of Windham via assets tasked from the State of Connecticut
transportation staging area located at Stonington. Plans do not detail that the ground
transportation assets are dedicated to the Fishers Island population and what backup capacity
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exists in the staging area specific to that mission. It is assumed that the State's transportation
staging area will support multiple requirements during a radiological emergency and that there
will be competition for transportation resources. IEM was not able to verify the capacity of the
staging area via observation in an actual exercise, which would have been the best alternative to
assess this particular point. The State of New York may have an interest in a follow up
discussion with the State of Connecticut on the issue of capacity and contingencies for the
ground transport part of the Fishers Island evacuation.
The Fishers Island compliance review matrix is in Appendix C. Following is a discussion of
some of the more significant compliance issues noted by the reviewer.
"I.F.
1 - The communicationplansfor emergencies shall include all organizationaltitles
and alternatesfor both ends of the communication links. Each organizationshall
establish reliableprimary and backup means ofcommunicationfor licensees, local and
State response organizations.Such systems should be selected to be compatible with one
another. (See NUREG-0654for detailedrequirements)
Communication plans were not clearly stated. The plan did not mention organizational
titles and alternates nor did it include a clear demonstration of a backup communications
system.
SII.F.2 - Each organizationshall ensure that a coordinatedcommunication linkfor fixed
and mobile medicalsupportfacilities exists.
The plan provided contains no reference to coordinated communications relative to
medical support.
II.G.2 - The public informationprogram shallprovide the permanent and transientadult
population within the plume exposure EPZ an adequate opportunity to become aware of
the information annually. The programsshould includeprovisionfor written material
that is likely to be available in a residence duringan emergency. Updated information
shall be disseminatedat least annually. Signs or other measures shall also be used to
disseminate to any transientpopulation within the plume exposurepathway EPZ,
appropriateinformationthat would be helpful if an emergency or accident occurs. Such
notices shouldrefer the transient to the telephone directoryor other source of local
emergency information andguide the visitor to appropriateradioand television
frequencies.
The plan provided to the reviewer contains no mention of disseminating information to
the transient population.
*

II.H.JO - Each organizationshall make provisions to inspect, inventory, and
operationallycheck emergency equipment/instrumentsat least once each calendar
quarterand after each use.
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There is no discussion of equipment inspections, inventory, and operability in the plan
provided to the reviewer.
" II.H.12 - Each organizationshall establish a centralpoint (preferablyassociatedwith
the licensee's near-siteEOF),for the receipt and analysis of allfield monitoringdata
and coordinationof sample media
The plan provided to the reviewer does not clearly identify the required information in
regard to field data reporting and analysis. Clear specification of where the data is to be
reported and to whom is critical to public safety, because it is a key part of determining
protective actions.
*II.J. 12 - Each organizationshall describe the meansfor registeringand monitoring of
evacuees at relocation centers in host areas. The personneland equipment available
should be capableof monitoring within about a 12 hourperiodall residentsand
transientsin the plume exposure EPZ arrivingat relocationcenters.
The plan includes no discussion of the functions of a relocation center.
*

Evacuation (urgent removal ofpersons/animals)and Sheltering (supplementedby
bathingand changingof clothes) to protect the publicfrom exposure to direct radiation
and inhalationfrom airborneplume
Protective actions for civilians are not addressed in the plan provided.

* Relocation and decontaminationforprotection againstwhole body dose (external
exposure) due to deposited materialandfrom inhalationof any resuspendedradioactive
particulate.
The process for relocation and decontamination protection is not mentioned in the plan
provided to the reviewer.
*

Levels of exposure to radiationidentifiedwhich should initiateprotective action.
The plan identifies only the level of exposure for emergency workers; it does not include
the levels of exposure for the public.

" All ProtectiveAction Guidelinesshould be consistentfor all of the population.
Public protection is not discussed in the plan provided to the reviewer.
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*

Estimate of total doses receivedpriorto relocationofpopulation.
Population relocation is not referred to in the plan provided to the reviewer.

4.2.4 Plum Island Plan Review
Plum Island is in the 10-mile emergency planning zone for Millstone. James Lee Witt Associates
did an assessment of Plum Island preparedness despite the fact that the island and its facilities are
under the direct control of the U.S. Department of Agriculture. As a federally owned and
operated facility, Plum Island is not under the direct responsibility of the State of New York for
radiological emergency preparedness or other emergency management considerations. However,
Plum Island does have a New York-based worker population that will potentially interact with
Suffolk County and its population in the event of a release from Millstone. Based on the fact that
Plum Island radiological emergency preparedness is a federal responsibility, a plan compliance
matrix was not completed for the Animal Disease Center. The preparedness review is based on
the concept of operation and other information in the Plum Island radiological emergency
preparedness plan dated September 1993, and interviews conducted by JLWA.
Plum Island Animal Disease Center is an 800-acre facility wholly under the jurisdiction of the
Federal government. The centerpiece of their extensive facilities is a set of laboratories with
negative pressure heating, ventilation, and air conditioning (HVAC) system, making them
particularly unsuitable for shelter-in-place purposes. Plum Island is linked to the Connecticut
Emergency Operations Center as well as New York and Connecticut communities by high- and
low- band radios. The island has multiple warning reception capabilities, 3 voice sirens with 3
control points, and both a primary and alternate Emergency Operations Center. Internal
notification on the island includes a call-down system and a fire alert system. Good relations and
mutual support agreements with the town of Southold (on Long Island) are in place.
The Animal Disease Center has three boats that can be used for evacuation, with emergency
capacities of approximately 400, 200, and 100 respectively. There are two planned ports of
debarkation; located ten minutes and 45 minutes travel time from the Plum Island ferry landing.
In an emergency, the disease center would evacuate up to 200+ non-essential personnel, leaving
6-12 for facility and animal maintenance. Critical personnel will be rotated as necessary for
exposure control. Should it be necessary, the essential workers have the capability to remain in
place for several days. The essential workers, and those who would relieve those workers, all
have protective clothing, respiratory protection, and potassium iodide. Their emergency kits
contain thermoluminescent dosimeters and two types of small detectors. The disease center also
has CDV 700 series survey instruments. The State of Connecticut currently provides calibration
assistance for the radiological monitoring equipment.
There are no dependent populations, children or others requiring special consideration on Plum
Island. The disease center staff stores emergency worker kits and will get potassium iodide
distributed through the State of Connecticut. Plum Island workers have not had family protection
planning training. It is important to note that Plum Island can assist Fishers Island both with
radiological monitoring capabilities and with evacuation using the disease center's small fleet of
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boats. Drills have been conducted for this pursuant to a mutual aid agreement with the Southold
Fire Department.
Although the Plum Island Animal Disease Center plan is in need of revision, the facility's
capabilities appear more than adequate to protect their employees and visitors. Their capabilities
are properly considered as available for potential augmentation of Southold's emergency
response capabilities, including help in evacuating Fishers Island.
There were no significant issues noted with the integration of Plum Island radiological
emergency preparedness planning with the Millstone jurisdictions. From the Plum Island side,
the radiological emergency preparedness plan addresses integrated planning, specifically for an
evacuation to Orient Point or to an alternate location on Long Island. However, the Suffolk
County emergency plan provided for review covered hurricanes and severe storms and only
mentioned notification of Plum Island for instances of severe weather. Since there was no
content specific to radiological emergency preparedness in the Suffolk County plan-especially
on the issue of disembarking Plum Island employees in an evacuation-it is not clear how deeply
plan integration has been addressed by Suffolk County emergency managers. This is not judged
to be a significant public safety issue since the addition of 200+ people arriving generally at a
location where they will have access to their personal vehicles will not put much additional stress
on county roads or resources. If the alternate point of debarkation is used in a Plum Island
evacuation it would present a larger coordination issue. It is not clear if this type planning
coordination has been accomplished. .
A final observation reviewers noted is that neither Plum Island nor the other areas of New York
within the 10-mile emergency planning zone are included in the New York State radiological
emergency preparedness plan.

4.2.5 Suffolk County Plan Review
As discussed in the preceding section, the Suffolk County plan provided for review is focused on
hurricanes and coastal emergencies. It contains no mention of radiological planning, so reviewers
were unable to complete a radiological emergency preparedness compliance matrix for it.
The majority of Suffolk County lies to the Southwest of the above two islands and is outside of
the 10 mile emergency planning zone. The east end of the County is closest to the plant. Summer
and weekend populations are significantly higher than the level of permanent residents. The area
has few arterials and is not well suited to moving large numbers of vehicles in a short period.
There is not a well developed network of backroads that can be used and some areas might have
half a million people who, should they need or choose to leave, would need to cross over two
small bridges or leave by boat. Such an evacuation from east to west, whether planned or
spontaneous, would run into communities further west that are similarly constricted in their
evacuation options. It is anticipated that the difficulties with such evacuation does not lie
primarily in the potential exposure of people to harmful dose levels, given Suffolk County's
distance from Millstone; rather, it represents a potential load on resources and transportation
infrastructure.
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The Suffolk County Emergency Operations Center is capacious and relatively modem. The staff
seemed capable, but no operations were observed. Police forces are small and fire response
capabilities require volunteers. Although they have evacuation experience, it is primarily with
hurricanes. Hurricanes differ from radiological events by being more frequent and (for many
people) less threatening. Also, hurricanes become evident long before the threat arrives, and
require partial evacuation (primarily from low lying coastal areas) rather than general
evacuation.
The public safety implications of spontaneous evacuation are of major concern. Also of major
concern in the communities visited is the inability of those outside the 10-mile emergency
planning zone to get timely and accurate information on the status of the plant and the likelihood
of contamination of portions of the County. These concerns differ from those found among
communities around Indian Point only in degree, for reasons discussed above. We believe the
concerns are legitimate, because the public safety implications of spontaneous evacuation can be
mitigated with planning and preparedness efforts that recognize the reality of the phenomenon,
and because accurate and timely information is essential for the credibility of local authorities
and the ability of local response organizations to get ahead of an unplanned public response and
dampen the phenomenon (if appropriate) and mitigate its effects.

4.3 Conclusions from Individual Plan Reviews
A review of the matrices shows that all of the organizations fail to meet some of the regulatory
criteria. Certainly, every area in which each of the plans failed to meet a regulatory requirement
should be followed up to bring the plan into compliance, since some of the issues noted above
represent potentially serious concerns.
With respect to the plans for the organizations concerned with a response at Indian Point, it is
difficult to draw a series of strong conclusions about trends in the level of preparedness of the
various response organizations based on the individual plan compliance review. As discussed in
the introduction to this section, many of these failed requirements can very likely be brought into
compliance relatively easily--through better and more complete integration of already existing
response information into the plan document. That is, there is a relatively high level of
confidence among the reviewers that much of the required planning information exists within the
emergency response organizations; it just is not in the specified locations or formats within the
plans.
Reviewers noted one possible exception to this judgment on general availability of information
for the Indian Point jurisdictions. This possible omission is specific to protection of the water
supply. Although plans generally addressed protection of food and water as required by
applicable guidance in the EPA 400 and applicable Food and Drug Administration documents,
there was no mention of the site-specific sensitivity of the New York reservoir system to a
radiological release. This is a significant observation given the large New York population
potentially served by these water supplies. It is not clear whether any detailed planning has been
accomplished as to protection or priority sampling of the reservoirs in the event of a radiological
accident, or who at the State would be primarily responsible for coordination of such activities. If
such planning has been done and responsibility has been defined, the New York State REP plan
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should at a minimum summarize this and cross reference any documentation that delineates
operational procedures of the responsible agency. If this documentation does not exist, then
responsibilities should be defined by the State and supporting documentation developed as a
priority.
The reviewers do not have as a high a level of confidence about the existence of such
information in the plans for the New York jurisdictions associated with Millstone. While Fishers
Island seems to be fairly well in compliance in terms of practice, the lack of detailed
documentation is a pervasive weakness. The response knowledge currently within the
organization could be easily lost with the departure of a few key personnel.
Also, as previously stated, the omission from the New York State plan of both populations
within the Millstone I0-mile emergency planning zone is of concern, and reflects at the State
level the lack of rigorous planning documentation found at the local level. This omission is
problematic, given that people will react to an event at Millstone in ways that have public safety
implications beyond the 10-mile emergency planning zone in New York.
The strongest concerns lie with the lack of any documented radiological planning for Suffolk
County, including with respect to the intersection of the County with necessary planning for
Plum Island evacuation, as discussed previously.

4.4 Performance Analysis of Radiological
Emergency Plans
Radiological plans are expected to accomplish a purpose, as laid out in NUREG-0654, Rev. 1:
The overall objective of emergency response plans is to provide dose saving (and in some cases
immediate life savings) for a spectrum of accidents that could produce offsite doses in excess of Protective
Action Guides." (emphasis added).

Emergency plans need to address how to accomplish dose saving during the early phase of an
accident. This phase, lasting from hours to days, is when effective protective actions must be put
into place to reduce people's exposure to radiation.
There are federal guidelines for how much dose saving is desired. These guidelines are meant to
provide guidance for response decisions and are not dose limits. 30 Chapter 3 mentioned the
protective action guidelines established by the Environmental Protection Agency for acute
radiation effects from nuclear accidents. Federal guidance suggests that there are four protective
actions that can be taken separately or in combination to protect against direct exposure:31
*

Evacuation

*

Sheltering

Environmental Protection Agency. Manual ofProtectiveAction Guides and ProtectiveActionsfor NuclearIncidents. EPA-400-R-92-001.
" A fifth measure--food, water, milk, and livestock feed control-is implemented in the 50-mile ingestion emergency planning zone to prevent
accumulation of a hazardous dose over a more extended period
30

James Lee Witt Associates, 2002

Page 57

Review of Emergency Preparednessat Indian Point and Millstone-DRAFT

" Administration of stable iodine
" Washing exposed skin surfaces and changing clothes
Evacuation is recommended when exposure to the public is expected to exceed 1 rem. 32 An
analysis completed by the Environmental Protection Agency indicated that the risk avoided is
usually larger than the risk incurred by evacuating when exposure to the public is larger than 1
rem. 33 The guidelines acknowledge that, under some circumstances, individuals may be exposed
to up to 5 rem.
Sheltering in structures is another protective action. The Environmental Protection Agency does
not recommend sheltering if the expected dose exceeds 10 rem. 34 The outside air slowly
penetrates the inside of a structure, so sheltering is not recommended 35
for some types of
accidents. Sheltering in some structures is more effective than others:
* Wood-frame house (first floor): 10% reduction in dose
" Wood-frame house (basement): 40% reduction in dose
" Masonry house: 40% reduction in dose
*

Office or industrial building: 80% or better reduction in dose

The protection afforded by sheltering is greater when people close all doors and windows, shut
off ventilation systems (these draw in outside air), and seal minor openings using towels,
tape/plastic, etc. The Rockland, Westchester, and Putnam County plans provide information on
how to shelter effectively. The Orange County plan includes some information for school
populations in the Alert phase based on projected dose estimates. This is described as a selective
shelteringprocedure.
Stable iodine (or Potassium Iodide-also referred to as Potassium Iodine) represents another
line of defense. Inhaled radioiodine concentrates in the thyroid in the human body. The total
amount of inhaled dose may be 5 to 50 times larger in the thyroid. 36 For accidents that involve
radioiodine releases, people can take stable iodine to lower the dose received. Stable iodine is
most effective when it is taken prior to exposure; however, taking stable iodine can be very
effective if ingested within one or two hours after exposure. The Environmental Protection
Agency recommends that stable iodine use should be considered if the thyroid dose is expected
to be 25 rem or higher.
Washing exposed skin surfaces and changing clothes as soon as practicable after a release ends
or exposure ceases can reduce some exposure from the particulate materials and beta radiation
from radioiodines that can deposit on the skin. The Environmental Protection Agency

32

A rem is roentgen equivalent man-a measure of radiological exposure. The probability of a person having "health detriment" due to receiving
one rem of radiation is estimated to be 7 x 10'4 (about once in 1400 years). This probability was derived from recommended values by the
National Council on Radiation Protection (NCRP) and International Commission on Radiation Protection (ICRP).
13 Environmental Protection Agency 400-R-92-001, page 4-5
34
Environmental Protection Agency 400-R-92-001, page 4-5
35Environmental Protection Agency 400-R-92-00 1, page 4-5
'Environmental Protection Agency 400-R-92-001.
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recommends washing and changing clothes as a protective measure for even alpha-emitting
releases as soon as practical. All four county radiological emergency preparedness plans have
separate sections on decontamination procedures and exposure control. The sections discuss in
detail the decontamination procedure with respect to the general public and emergency workers.
The process includes washing, use of soap, change of clothes, and also control of the drainage
water.
Emergency plans for the region identify the need to make decisions to reduce exposures. They
also identify the roles and responsibilities of agencies that need to decide on the protective
actions to be employed. However, there is no analysis of strategies to protect people during
response, nor is there a pre-identification of which protective actions would accomplish the best
dose savings under different accident release circumstances.
A comprehensive analysis was completed as a part of the development of the EPA-400 guidance
document to explore the recommended levels of exposure at which various protective actions
should be taken and the costs of taking such actions. This analysis established the technical base
for recommended levels of protection and the means to accomplish them (evacuation, sheltering,
administration of stable iodine, and washing and changing clothes).
There is no indication that similar analysis was conducted for the Indian Point region. Technical
analyses underlying federal guidelines are, by nature, general and do not account for local
variations. These wide-ranging variations include the following: the type of accidents possible at
a specific plant; the weather at a specific site; the distribution of populations around the site; the
unique nature of the populations around the site (numbers of infirm, children, elderly, special
groups with marked variations in eating habits); specific road networks and traffic congestion
patterns; specific arrays of buildings with varying degrees of air-tightness; the sum of the
resources available in the region for response actions (including individual, private and public
resources); and the expected willingness and ability of the local populace to understand and take
the actions necessary for their own protection. The right strategies are the ones that can combine
this complex set of variables and define the best means of protection under a variety of
circumstances. This analysis can be distilled into actionable guides that can be quickly and
easily used during response.
Plans should guide effective action in response. Planning is not an end unto itself. It is useful if it
improves operations or the actual management of disasters. Facility, county, and State
emergency managers need to provide protective action recommendations to the people in the
area. These recommendations need to be based on the best possible examination of the expected
hazards and the best means to provide protection. Identification of effective protective action
strategies requires considering not just who is at risk and where, but also when. As NUREG0654 states:
Information on the time frames of accidents is also important. The time between the initial recognition at a
nuclear facility that a serious accident is in progress and the beginning of the radioactive release to the
surrounding environment is critical in determining the type of protective actions which are feasible.
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Knowledge of the potential duration of release and the time available before exposures are expected several
miles offsite is important in determining what specific instructions can be given to the public.

This decision-making is complex. Each of the emergency zones must be separately consideredthe best protective action for many zones under a specific accident condition may be different
from the best action for other zones. All this must be done quickly during response to an event.
There is an effective time window for action in each emergency, where many actions are
possible. As time passes, the range of options may narrow and the effectiveness of the action
may diminish:
Decisions during nuclear emergencies can be expected to be highly stressful. Time38 will be short,
information imperfect, and tradeoffs inevitable. And, of course, many lives will be at stake.

Calculations of the optimal strategies for protecting the public safety and health are best done
during the planning phase and incorporated into the emergency plans. There are no such
comprehensive analyses incorporated as a part of the plans for the Indian Point facility, counties,
or the State of New York.
There are historical reference points that show that this problem was recognized as far back as
the review of planning around the Three Mile Island site.
...[U]nder conditions of stress, it is unlikely that the TMI emergency director could receive all relevant

information from plant operators, transpose it into usable information for public organizations, and transmit
manner. Yet, inspection of the TMI plan reveals no other operating procedure for this
it to them in a timely
39

process to occur.

The same review also mentioned a problem with the form and content of the plans:
Plans generally list responsibilities but make no attempt to anticipate problems that would prevent
emergency management objectives from being reached. Nor do plans specify how such problems would be
solved... .The way planning documents are written, it is virtually impossible to determine, except through
hindsight, if operational objectives would be met.40

Plans in general are not operational guides. They only assign responsibilities. Thus, they focus
on the who and not the what and the how.4 '
To develop a public protective action strategy plan, decisions need to be made with respect to
several variables that affect the capability to evacuate and implement in-place sheltering. These
complex functions cannot be performed in the limited time, stressful conditions, and

37NUREG-0654, Rev. I, pages 7-8.
3' Kasperson, Roger E., Dominic Golding, and Seth Tuler. "Designing Effective Decision Systems for Responding to Nuclear Plant
Emergencies." In Preparingfor NuclearPower Plan Accidents (edited by Dominic Golding, Jeanne Kasperson, and Roger Kasperson),
Westview Press. 1990. Page 306.
'!Dynes, Russell, Arthur Purcell, Dennis Wenger, Philip Stem, Robert Stallings and Quinten Johnson. The Accident at Three Mile Island: Report
of the Emergency Preparednessand Response Task Force.Disaster Research Center, University of Delaware. 1990.
`Dynes, Purcell, ct al.
41 If plans cover everything that needs to be done, they fall into the other trap of disaster planning: plans that are so detailed that they have to

script every turn of events. It highly unlikely that any actual emergency will follow such scripts.
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uncertainties of a response. An associated federal program, the Chemical Stockpile Emergency
Preparedness Program (CSEPP), 42 has developed a more sophisticated approach for handling this
problem.
The PlanningGuidance for the Chemical Stockpile Emergency Preparedness Program
recommends that "a two-part process" be used in the development of protective action strategies.
As the PlanningGuidance states, the first step is to decide on the set of protective actions to be
used under different emergency conditions:
When determining which action provides adequate protection for a given area or population group, one

should consider:

"
*
*
*
*

The protective capacity of the action (i.e., its ability to provide protection once implemented);
The likelihood of the action being implemented by people in the risk area;
The time required to implement the action versus the time available before the toxic plume
arrives;
The social and psychological effects of planning and implementing the action;
The risk to the public when implementing the action.

This information should be a part of the Protective Action Strategy Plan in the Emergency Operations Plan.
The second step, to be performed at the time of the emergency situation, consists simply of determining
what conditions exist in that situation and, thus, which of the pre-determined actions should be
implemented.43

Emergency managers need to have a planning process that allows them to take appropriate
actions during response. The appropriate action may not be the fastest action. It certainly will not
be a completely pre-scripted action. The particulars of the situation need to be assessed during
operations to determine what the course of action should be. However, the urgency of most
decision making during disasters generally requires prompt action. Planning is expected to help
define appropriate actions that can be implemented operationally.
Evacuation may not be feasible under all types of radiological accidents at Indian Point or
Millstone. Sheltering may afford better protection under some conditions. In fact, our experience
in analyzing protective actions at chemical weapon sites indicate that a "balanced" strategy of
considering all protective actions (particularly evacuation and sheltering) provides the best
protection for the public. This point became apparent in one FEMA-directed study of
communities located in the vicinity of a government chemical weapons storage facility:
... [P]reliminary evacuation studies [indicated] that an "evacuate first" approach does not protect people
adequately in the Alabama CSEPP footprint. Initial evacuation time estimates were very long due to
interaction between zones, especially in large-scale evacuations. Sheltering as the sole protective action
also revealed several zones not protected adequately...44

42

The Chemical Stockpile Emergency Preparedness Program defines guidelines for protection around chemical weapon stockpile sites in the
United States.
FEMA/Department of the Army, Planning Guidance for the Chemical Stockpile Emergency Preparedness Program, May 17, 1996.
" Wilson, Krause. TechnicalAddendum to Alabama CSEPPProtectiveAction Recommendation Guidebook Innovative Emergency Management
IEMTrECOO-023, February 2000. Page i.
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This kind of situation requires a simultaneous evaluation of whether to evacuate or shelter, not a
sequential one. Currently, federal guidelines recommend evacuating if possible and sheltering as
the alternative. This decision approach has not been sufficiently protective for chemical weapon
emergencies and may not be sufficiently protective for nuclear emergencies.
One of the most successful evacuations was in 1979 at Mississauga, Ontario, Canada. A train
carrying chemicals derailed and caught fire. A total of 217,000 people were evacuated during
this protracted event. After the emergency was over, the emergency organizations in Mississauga
received numerous requests from other jurisdictions asking for a copy of their emergency plan.
Analyses of these and other emergencies noted the following:
Yet the secret of behind the unprecedented success of this large-scale operation [Mississauga evacuation]
did not lie in the document. Everything hinged on the life breathed into these plans (which were fairly
conventional): a general policy of observing risks and vulnerability, frequent exercises, careful analyses of
experience, effective involvement of people at the top of the hierarchy, and a joint effort carried out by
many partners. For years, everyone involved
had been preoccupied with translating the keywords-trust
45
and competence-into something real.
The key [to good planning] lies in building a continuously-oiled system whose capacity for changing
speeds is tested regularly. A plan should be the picture on paper of a real capacity for action and interaction
among numerous actors-from industry leaders and public authorities down to individual citizens, via
various groups and associations."'
The concept of emergency planning zones necessarily implies mutually supportive emergency planning and
preparedness arrangements by several layers 47of government: Federal, State and local governments,
including counties, townships and even villages.
Implementing the protective actions successfully over several counties, tens of localities, hundreds of
emergency organizations and institutions, thousands of emergency workers, and tens of thousands of the
public will require very careful planning, an effective communication system, and strong interorganizational coordination. This is not to say that a successful evacuation cannot be achieved, only that
the task is formidable (emphasis added).48

JLWA/IEM reviewed the evacuation procedure of the counties around Indian Point in detail.
Evaluation of the county plans indicated that each county recognized that evacuation demands a

coordinated effort between the plant, county agencies and the State. The Rockland plan
specifically identifies the fact that an evacuation order should be coordinated with the Executives
of the other three counties (Westchester, Putnam and Orange) surrounding the Indian Point
facility, and the Chairman of New York State Disaster Preparedness Commission at the New
York State Emergency Operations Center.

'5 Ladadec, Patrick. States ofEmergency: Technological FailuresandSocial Destabilization.Butterworth-Heinemann. 1990. Page 242.

46Ladadec,
page 242.
47

NUREG-0654, Revision 1.
" Kasperson, et al. 1995. 301.
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Study of the designated evacuation routes from the individual County Public Information
Brochures 49 for each of the four counties illustrates the importance of a coordinated protective
action decision by the counties, especially in an 'evacuation scenario.' The four counties
considered here do not evacuate as independent entities. In other words, the counties actually
share evacuation routes across county borders and evacuees have been directed to cross county
lines and move into adjacent counties during an evacuation. This means evacuees from
Westchester County can travel northwards and evacuate through Putnam County. A similar
strategy holds for evacuees in Rockland and Orange Counties. Such a 'fluid' evacuation strategy
within the counties demands a lot of coordination and thorough understanding of the multijurisdictional issues.
None of the plans provided any Memorandums of Understanding (MOU) between the disparate
agencies who would be involved in a multi-jurisdictional evacuation. While we witnessed good
cooperation during the exercise, there are benefits to the development and the possession of up to
date MOUs.
None of the four county radiological emergency plans "met" the 'Evaluation Criteria' drawn
from NUREG-0654, II.J.2, which states:
Each Licensee shall make provisions for evacuation routes and transportation for onsite individuals to some
suitable offsite location, including alternatives for inclement weather, high traffic density and specific
radiological conditions.

NUREG- 0654 also requires the protective action criteria to be evaluated for 'Applicability and
Cross Reference to Plans' at the licensee, State and local levels.
All four county plans contain a detailed section on evacuation as a part of their protective action
responses; however, they are tuned towards general evacuation and do not include specific
consideration of Indian Point personnel. The NUREG criterion has been regarded as 'not
applicable' in the "NUREG-0654 Cross Reference and Procedure Cross Reference" section in
the Orange and Putnam County plans, presumably because of the location of the plant. In all four
county plans onsite evacuation has been treated as equivalent to 'general evacuation' and not
treated separately. Whether or not this assumption would have a potential public safety impact
depends on the impact of the onsite population upon evacuation time estimates for the general
population. It is not clear in the material reviewed whether or not the counties identified this as
an issue or attempted to analyze it.

4.5 Related Planning and Preparedness Reviews
As part of the overall emergency plan review effort, James Lee Witt Associates considered the
preparedness of special facilities. Because of the vast number of these facilities, we selected a
sample and used personal interviews focusing on preparedness issues both general and specific

49Emergency Information, Orange County Emergency Management Office, County Government Center; Emergency Information, Westchester

County Department of Emergency Services, Office of Emergency Management; EmergencyInformation, Putnam County Bureau of Emergency
Services; Emergency Information, Rockland County Office of Fire and Emergency Services. All Revisions Year 2001.
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to the type of facility. Our goal was to gain insight into significant segments of the facility
preparedness picture that would not otherwise be obtained. Our goal was not to conduct a survey
of opinions and expected behaviors of the kind we recommend elsewhere in this report. In this
regard, we recognize the limitations inherent in using personal views, even when those views
relate solely to the area of professional expertise of the person interviewed. We know too that
what people say they would do in an event is not necessarily what they will do in a real event.
People often rise to the occasion. Nevertheless, it is legitimate to attach importance to views that
are repeated by a number of individuals, in a variety of occupations and differing circumstances.
It is legitimate to give weight to attitudes and beliefs when our prior emergency management and
disaster experience indicates those attitudes and beliefs may become important to effective
response to a real event. Had we not ourselves interviewed within the communities, or not used
the information received because of its inherently subjective nature, we would have a less
complete view of the preparedness of the region and of the effectiveness of the plans.
This specific outreach effort was not duplicated for Millstone area, because of the dearth of
facilities in the plume EPZ. Some of the observations have obvious implications for planning in
Suffolk County however.
Our methodology is outlined in Appendix A. Most of the recommendations for improvement
that surfaced from these interviews can be found in the appropriate sections of this report. It can
be noted here however that after reviewing the technology available for use by supporting
institutions, the IEM/JLWA team recommends that GPS capability be added for police, fire
services, and emergency medical services so that evacuation route information is accessible for
emergency responders. The following sections summarize the results of our outreach effort for
medical services, law enforcement, fire services, public works, transportation, schools and West
Point Military Academy.
4.5.1

Medical Preparedness

Overall medical preparedness of a region is a major and complex issue that considers how all of
the various divisions of the relevant hospitals and emergency medical service providers interact
under changing conditions, and properly requires a dedicated study in itself. Many health facility
officials were interviewed in the course of our outreach effort, including Helen Hayes Hospital,
Hudson Valley Hospital, Nyack Manor, Hillcrest Nursing Home, and Assisted Living at
Northern Riverview, but a major study was not conducted. Nevertheless, to get a better feel for
the state of medical preparedness in the area, JLWA/IEM conducted a more detailed evaluation
of preparedness at Good 5Samaritan
Hospital, located in Rockland County approximately 15
0
Point.
Indian
from
miles
Staff at Good Samaritan Hospital is clearly dedicated to improving their preparedness and were
serious and effective participants in our review. While areas for improvement that may be more
generally applicable were identified, readers are reminded that our evaluation represents a

"oThere are two other hospitals located within Rockland County: Helen Hayes Hospital, a 155 bed Rehabilitation Hospital; and Nyack Hospital, a
teaching hospital affiliated with Columbia University Medical School (P&S).
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limited snapshot of one hospital in one county. It should not be construed as representative of
medical preparedness overall for the Indian Point emergency planning zone.
4.5.1.1 Review of Written Plans
We reviewed the following plans, which were provided to us by the hospital:
Plan Name,

Date Developed

Date of Last

Reviewt
Power Failure

2/92

not available

Decontamination Policy/Procedure

4/92

12/2000

Evacuation Plan

10/95

12/2000

Outcome, Policy Statement (number 2307)

10/95

12/2000

Fire Drills

10/95

9/2000

Outcome, Policy Statement (number 2350)

5/97

not available

In their current state, the plans represent the Joint Commission Accrediting Hospital
Organization (JCAHO) format, which was in place prior to 2000. The Environment of Care (EC)
1.4 section of the JCAHO standards contains the present standard and the components, which
should be reflected in the hospital's plan.
Overall, the written plans are event-based for specific conditions, such as severe weather, mass
casualty, power failure, loss of water, fire drills, and evacuation of the facility. The hospital has a
separate plan for decontamination and treatment of radiological casualties, and frequently
references Radiological Management Consultants (RMC) as the resource to be contacted in the
event of a radiological event. There is extensive detail on decontamination procedures, setting up
the hot/warm zone, personal protective equipment for staff, measuring levels of contamination,
etc.
JLWA/IEM reviewers noted a number of potential opportunities for growth and enhancement of
the written plans:
" Future iterations of the emergency plans should be consistent with JCAHO E.C. 1.4, and
should ideally follow an all-hazards approach. An all-hazards approach provides a general
approach to an emergency situation, with specific annexes for unique response situations,
such as a chemical, biological or radiological event. In addition, a hazard vulnerability
analysis should be performed, to be integrated with that which has been done by Rockland
County Emergency Management. (Hospital staff stated that these requirements had already
been identified and that a plan revision was in progress.)
" The plans contain no mention of a Hospital Emergency Incident Command System (HEICS)
to be activated that is consistent with its counterpart in the larger community response. Such
an incident command system is required both by JCAHO and by the Occupational Safety and
Health Administration (OSHA) if decontamination of any type is performed. Staff members
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are directed to assemble at the desk in the Emergency Department once the plan is activated;
however, there is no mention of an Emergency Operations Center or "Command Center" in
the present structure, which would be separate from the Emergency Department.
*

The use of personal protective equipment as part of decontamination operations requires the
development of a written program addressing respirator and personal protective equipment
guidance. This measure helps to assure the safety of staff members while in protective
equipment, and limits the hospital's liability while personnel are in such clothing.

" The decontamination procedures described in the plan contain significant differences
compared to the standards developed by the Oak Ridge National Laboratory (ORNL)
Radiation Emergency Assistance Training Center (REACT/S) (rev. 4/2002). The Good
Samaritan plan discusses use of RMC consultants in determining which patients would need
specialized treatment, and names Northwestern Memorial Hospital in Chicago, IL, as the
preferred treatment facility. Locating a closer facility with similar expertise, if one exists,
may be advisable.
* The plan lists extended care facilities (ECE) and the number of patients each facility would
be able to accommodate in the event patient transfer is contemplated. It was unclear if this
data in the plan was current and if Memorandums of Understanding were in place with each
facility.
" The evacuation plans contained in the document reviewed are general in nature. An
assessment of the specific types of patients in the hospital, and their ability to evacuate
should be considered for inclusion in the plan.
"

Information on the flexibility of the heating, ventilation, air conditioning (HVAC) system
and its ability to shut down air handlers as needed would be important to integrate into future
plan revisions. This information most likely exists in the hospital's facility/engineering plan.
Also, the emergency plan contains no mention of negative- or positive-pressure rooms or
their locations-a resource which would be valuable for emergency planners and hospital
responders.

4.5.1.2 Review of Hospital Staff Questionnaire and Interview Responses
We also reviewed Good Samaritan Hospital's response to a questionnaire we provided to
hospital personnel. Once questionnaire responses were received, James Lee Will Associates
interviewed hospital personnel to discuss the responses. In this process, certain areas of concern
emerged related to the communication of event infonnation to the hospital, dissemination of
event information within the hospital, identification of specific staff responsibilities, and the need
for associated training. These include the following:
" The hospital should incorporate into the command center phone lists and into revised plans
a means of contacting the following: Rockland County Emergency Operations Center
(Department of Health representative), the New York State Emergency Operations Center
(Department of Health representative), the Indian Point Emergency Operations Facility,
and the Joint News Center for Indian Point response.
"

If provisions have not been made to back up communications with the agencies named
above via emergency radio and commercial telephone, some method(s) of doing this should
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be considered. Options include using e-mail, amateur radio (ARES/RACES), cell phones,
and beepers.
" The plan should clearly indicate who will officially provide the hospital with initial
notification of a radiological event at Indian Point, to ensure that hospital personnel are
receiving timely, valid, and accurate information. This protocol should be developed in
concert with Rockland County emergency management officials and should be clearly
documented in the plan.
" Assuming that initial notification of an event will be received in the Good Samaritan
Hospital Emergency Department, the hospital should ensure that
(1) Emergency Department personnel are aware that they will be the first point of contact
for notification; (2) Personnel have been trained regarding what information might be
provided in the notification, so that the receiver can accurately record the pertinent
information for transmittal to the person(s) responsible for coordinating hospital response;
and (3) Personnel who might receive the notification have been trained to recognize and
request the information needed by the hospital to gauge the required response.
" After initial notification, there should be a clear understanding concerning what critical
information should be updated periodically to allow the hospital to stay abreast of the
situation, including the source and format of the updates. Also, there should be a clear
understanding concerning what information the hospital should provide to others as the
event progresses, including the intended recipient(s) and the means of transmitting this
information.
" Periodic emergency communications checks of all communications means should be
performed with county, state, and plant emergency management organizations (as
applicable) to ensure that the systems are in working order and that phone lists are up-todate.
We recommend that Good Samaritan Hospital exercise the radiological preparedness aspect of
its emergency management plan more frequently than every two years, in order to maintain a
high level of proficiency in specific skills needed to execute this aspect of the plan. Indian Point
regularly conducts drills to meet training requirements for their emergency response
organization. Each of these drills represents an opportunity to practice some aspect of
radiological response at Good Samaritan Hospital in coordination with Indian Point's emergency
response organization. Involving Rockland County emergency management staff in such drills
might further help to identify and resolve additional integration issues.
As Good Samaritan Hospital is not within the 10 mile EPZ they do not have evacuation and
sheltering plans for a radiological event. Our review of other health care institutions within that
zone revealed a sensitivity and capability regarding these issues, with the concern most
frequently expressed being the availability of ambulances and other suitable evacuation vehicles.
Other concerns expressed mirror much of what is found above, with the condition of the roads,
the lack of staff training, lack of significant involvement in exercises, and the possibility of
losing staff being most often mentioned.
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4.5.2 Law Enforcement
To sample the role of law enforcement facilities and their degree of safety, interviews were
conducted with officials from Sing Sing, Westchester Department of Corrections, Highlands
Police Department, Stony Point Police Department, and the Rockland Police Chiefs Association.
Additional insights were obtained from discussions with individual officers and elected officials.
4.5.2.1 Sing Sing
Sing Sing is a state maximum and medium security prison located in Westchester County, within
the 10-mile emergency planning zone. They would receive warning from the Corrections
component of the state response effort. Communications capabilities include radio and satellite.
They have extensive shelter-in-place capability and consider themselves to be an asset to the
community. For example they can produce 100,000 meals within 24 hours and provide shelter
for members of the surrounding community. Several hundred people were assisted with food and
shelter in a recent ice storm. They also can assist in traffic control and community security
because the facility would be in lock-down.
Potassium iodide is located onsite, including dosages for visitors. They have no radiation
monitors. They are confident that staff would remain on duty and off duty staff would report as
required, provided roads are passable. There has been no hazard specific training for the staff,
nor has there been training about family protection plans.
Should the State Emergency Management Office decide that evacuation is preferable to shelterin-place, they would search for vacant cells by computer and evacuate accordingly. Inmates with
psychological problems would be sent to a facility with appropriate capabilities. They plan for a
two-tier process of evacuation using 36 secure coaches, 18 secure vans, and 10-non-secure vans.
Additional resources are available from the state, and 170 secure coaches are available through
arrangements with New Jersey. The State Police have the responsibility to escort them to their
destination. The decision to evacuate would be based on health considerations and whether it is
riskier to move inmates than to stay in place.
4.5.2.2 Westchester County Department of Corrections
The Westchester Department of Corrections facility is located outside of the 10 mile EPZ. It is
smaller than Sing Sing, and has less extensive capabilities. They would learn of an event from
the County EOC, and the County would decide appropriate protective actions. Communications
cannot be considered adequate because they are non-secure, their frequencies are shared with
neighboring businesses and they have no satellite communications.
They can shelter-in-place for one week, after which they would need both food supplies and fuel.
They can also provide some sheltering for community members, up to about 500. Should
relocation be desirable, the State Patrol is expected to assist, as with Sing Sing. The
destination(s) was undetermined at the time of interview. "A few hours" would be necessary to
vacate the facility.
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There has been no hazard specific training for the staff, nor has there been training about family
protection plans. Should there be an incident and a resultant lock down, the staff cannot leave,
so they can be counted on to remain and perform their duties. The interviews did not elicit
confidence that off duty personnel would report for duty in the case of a significant event.
4.5.2.3 Stony Point Police
They would receive notification from the County. Communications cannot be considered
adequate because they share the county radio frequency with others and have no backup systems.
Repeaters would be an improvement in their communications system.
They were troubled that while the County's plan looks good, the public will not cooperate and
their expected behavior will frustrate the best of planning. 9/11 demonstrated that the
assumptions made in the plan about public behavior are erroneous. For example, parents will go
to the schools and thereby prevent orderly evacuation. A public information campaign will not
solve this problem, and they do not intend to try to block this expected behavior. Even without
that problem, the plan is faulty because by the time they mobilize the buses the roads will be
gridlocked.
The roads are inadequate even without spontaneous evacuation. They have received little
training and their officers are not familiar with the planned evacuation routes. They do not have a
copy of the County plan, nor do they have a hazard specific plan outlining their responsibilities.
They had no notification during the February 2001 Alert, which shook everyone's confidence in
the plan. This, plus the prevailing skepticism toward government plans, makes public education
an uphill battle.
Those officers on shift or who reside locally are expected to perform their duties. Recalling the
force from outside the area may result in a 75% response.
Exercises are thought not to reflect on the practicality of the plan because they are always
simulated or table top.
On the positive side, they do not have the complicating problems of homelessness, jails, and
transportation-dependent group homes, nor do they expect civil unrest or looting. They do have
personnel certified for HAZMAT response. All seven sedans have laptops, so if they had GPS
software, as noted above, they could have evacuation routes available on these laptops.
4.5.2.4 Highlands Police Department
Highlands receives notice from the County, through the Town Clerk. Because of the mountains
and the few narrow roads the community is isolated in severe weather, and an accident can
backup the evacuation routes for hours. There are no county facilities located in or near the
Town, resulting in their unavailability in case of immediate need. Reversing traffic is thought to
be impractical and dangerous. They have not been allowed to participate in table top exercises.
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Although they have low band, hi-band and 800 megahertz radios, their communications is
inadequate. The 911 center must call Highlands to verbally relay requests for information. The
two repeater sites are inadequate and the mobile 30 watt radios do not work reliably in the
mountainous terrain. Three additional repeaters are thought to be necessary. The fire department
is reported to have similar problems. The County Emergency Operations Center sometimes does
not answer calls.
Opinions about the practicality of the evacuation plan, the consequences of spontaneous
evacuation, the behavior of parents and citizens, and skepticism among first responders, are
similar in content to those found in Stony Point. We also were advised that there are concerns
with the evacuation plan as it relates to busing because the buses are located on the other side of
the mountain and the roads may become impassable.
4.5.2.5 Rockland County Police Chiefs Association
We discussed the County's plan with the Rockland Police Chiefs Association. While we
recognize that group dynamics may prevent dissenting opinions from surfacing there was,
nevertheless, convincing general skepticism regarding the practicality of the plan. The
skepticism flowed from observations about parental behavior, knowledge of road conditions,
experience with smaller scale evacuation events such as for Palisades Mall, the availability of
sufficient buses, the lack of adequate officer training and the expectation of widespread
counterproductive behavior due to fear. There was disagreement on the willingness of officers to
report for duty and the adequacy of personal protective equipment. There was agreement that
without public cooperation, the County's plan will not work, and that recent drills do not give a
good idea of the level of preparedness of those tested. As one would expect, this group also was
concerned about the unique aspects of a terrorist attack, such as the probability that other related
targets, like bridges, would be attacked at the same time, complicating response and effective
evacuation.
4.5.3 Fire Services
Discussions with Fire Chiefs in three counties, many of whom are volunteers, indicated a low
level of knowledge of the role of the fire services in the event of an incident at Indian Point. Few
appeared to know of their role in augmenting law enforcement, and when they heard of it,
thought they would be ignored by the motoring public. Further, they expressed pessimism that
their volunteer firefighters would perform their roles instead of taking care of their families first.
That volunteer firefighters had neither the training nor the equipment to properly perform their
roles was often voiced, though there was much disagreement on this point. Training in
decontamination, the nature of the hazard and family protection planning was instanced during
the discussions as specifically missing.
There was more support for reversing road lanes than was found among law enforcement and
public works personnel. They agreed with law enforcement on the inadequacies of current
communications systems, the irrelevance of major exercises as an indicator of preparedness, and
the improbability of successful evacuation, especially in inclement weather. They also agreed
with the frequently expressed view that sirens are a mixed blessing: their use (as in testing)
results in people calling 911 to see what is going on. A radiological event hotline might help
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here. Some expressed worries, also voiced in public hearings, about containing water used in
decontamination.
4.5.4 United States Military Academy at West Point
Located within Orange County and the 10-mile emergency planning zone, the United States
Military Academy at West Point has historically been uninvolved in the planning and exercising
for a release from Indian Point. That is now being changed. Earlier there was a concept, but no
plan. Military and key personnel would either shelter-in-place or go to Fort Dix in New Jersey.
Others were to be provided for by the County. There was little participation in planning and
exercising this concept with Orange County or other jurisdictions.
This estrangement from local jurisdictions and the State ended recently. A firm that worked with
the Orange County planning effort has been engaged to assist in the development of a West Point
all-hazards plan that emphasizes Indian Point. A plan suitable for testing is due January 30, 2003,
and tabletop exercises will then be held. FEMA, the State, and the County are expected to
participate in this process.
As a consequence of the above, little more can be said at this point, except to emphasize the
importance of Indian Point including West Point as a recipient of the direct, immediate, and
continual information flow recommended for local jurisdictions elsewhere in this report.
Use of West Point cadets and military resources as a source of assistance to local authorities in
the event of an accident at Indian Point was broached with West Point officials. They considered
such use to be inconsistent with their primary mission(s) because it jeopardized the health and
safety of their cadets.
4.5.5 Public Works
Those few public works officials contacted expressed concerns similar to those pessimistic
opinions described for law enforcement and fire services above. Salient among these was
concern about radio communications capabilities and the inadequacies of the road networks. A
notable exception was optimism that public works employees would report in time of an incident
at Indian Point, just as they do in the foulest weather. In addition to the generally negative views
about the practicality of the plans, we heard about the need for backup power systems, the lack
of equipment and personnel to effectively manage multiple traffic control points, the consequent
impracticality of reversing lanes, the impact of weather on plans with an evacuation component,
and the inability to clear roads of accidents where there are no shoulders.
4.5.6 Transportation
A number of transportation officials were interviewed, including those from Westchester
Department of Transportation, White Plains Bus, Haverstraw Transit, and Putnam Valley School
District. The insights gained from these interviews were supplemented by discussions with
School District Supervisors, emergency planners, advocacy groups, and elected officials. In
general those responsible for the transportation of school children were more buoyant about the
prospects for successful (if significantly delayed) accomplishment of their mission than were
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most others, with the exception of emergency planners who tended to share their optimism.
Many used local drivers who knew the roads, and knew the children. Most drivers were
expected to perform their emergency responsibilities, including making a second evacuation run.
The main problem identified was parents making orderly and prompt evacuation impossible,
especially for schools with only one entrance suitable for buses. One company reviewed aerial
photos to see if children could walk to adjacent roads to board the buses. Managers felt their
driver training programs to be adequate, and that their drivers were proficient in English.
Several told of successful experiences in events they thought to be comparable, though on a
reduced scale. One mentioned that in one evacuation, police did block the entrance to the school
and handed parents a paper that said where the children were being taken. Those interviewed
felt there was sufficient redundancy in their fleets to provide the number of buses required and
that their radio communication with buses was adequate. Some were concerned that if the phone
system were saturated they may not receive timely notification from the county.
For general evacuation, reaching drivers after hours may be problematic, but could be partially
solved by the issuance of pagers. Similarly, the ability of supervisors to receive notice from the
County after hours troubled some. In addition, concerns were expressed regarding the
narrowness of roads, the likelihood that drivers would first take care of their families, adverse
weather conditions, the effectiveness or lack of police control of traffic and the navigability of
unfamiliar routes in the dark.
4.5.7 Schools
Our attempts to obtain a feel for the sentiment within the school communities led to interviews
with School District Supervisors, PTA officials, School Board members, and parents. Advocacy
groups, emergency planners and elected officials invariably discussed schools as well. The
difficulty of evacuation due to the condition of roads, the likelihood of shadow evacuation, and
the expected behavior of parents was invariably expressed. The problems posed by the timing of
the notice to evacuate were frequently expressed. For example, whether children are on the way
to school, in class, on the way home, etc. makes a big difference. The availability of buses was
not often of major concern in this regard.
Most districts are notified by the county EOC, or through a phone chain among Superintendents,
but some receive notification from the plant. Most districts then use a call down system
involving sequential notification by phone. Although each district is supposed to have satellite
communications, we believe the issue of effective notification is important for the Counties to
carefully review, in close concert with those to be notified. This review must include
consideration of those using school facilities after normal school hours, private schools, head
start, day care facilities, etc.
We discussed with members of the school community some alternatives to the current plan for
evacuation. While placing buses near the school populations served, to be driven by school
employees, would dramatically improve the prospects of effective evacuation, the costs of such a
solution precluded its serious consideration in all but the most extreme conditions. Similarly the
construction of a facility that, through over-pressurization and other measures, is adequate for
temporary shelter-in-place, was thought to be an expensive solution likely to be defeated by
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parents who do not understand its advantages and would still retrieve their children.
Encouraging neighborhood groups to agree among themselves and arrange with the schools that
any of them can pick up the children of others, while it has practical difficulties, would reduce
the numbers of children to be bused. Also, some districts encourage and support such
arrangements now. But it would only reduce the numbers of those to be evacuated by bus, and
therefore would not solve the busing problem. Allowing parents two hours to pick up their
children before the buses take them away was an idea favored by some parents but, again, does
not solve the busing problem and would also lengthen the evacuation times significantly.
As is the case with other supporting institutions, school officials felt that some employees may
leave to care for their families. Also, as is the case with other supporting institutions, there has
been no training in family protection planning and little significant involvement in past Indian
Point exercises. However, out of sequence drills and interviews with school personnel (and with
other supporting institutions like congregate care center personnel) are conducted as part of the
exercise process, and these drills and interviews may properly be considered as part of the
training effort.
A unique apprehension among school officials is the responsibility to administer KI to children,
because of administrative difficulties, staff training, liability and the possibility of adverse
reactions. School officials and parents expressed unease about multiple relocation centers for
schools. That issue has been recently addressed and corrected for some districts in Westchester
County. No instances were found of schools having evacuation kits for children that contained
medicines, water, clothing, etc. Finally, that some relocation centers are on the fringe of the 10
mile zone is a legitimate concern that should be addressed by planners.
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CHAPTER 5
EMERGENCY PLANNING BASES AND

SYSTEMS
Planning is based on an understanding of the hazards that might occur, the effect of these hazards
on people in the area, which strategies can best protect the population, and the emergency
resources available for response. Understanding and assessing the hazard was discussed in
Chapter 3. The heart of this review lies in the review of the emergency plans of the plants, and of
the states and jurisdictions involved in emergency response. This review encompassed
consideration of the validity of the information that the plans were based on, such as population
data, evacuation time estimates, alert and notification system specifications, and dose assessment
methodologies. It also included review of the communications capabilities of those involved in a
response at Indian Point and how well the plans fit together to produce a coordinated and
effective response. Resource management and command and control capabilities were also
salient aspects of this review effort.
Protecting people from a radiological release requires an understanding of how the population
changes in time and space. People will be in different places throughout the course of a day, as
they move from home to work and back. On the weekends, this pattern will change. Population
databases provide information on where people reside, work, and recreate and how many people
can be expected to be at various locations at different times of the day and night.
Evacuation is the principal strategy for protecting people from initial radiation hazards. If an
evacuation of an area at risk can be completed in time, it will prevent the population from
exposure to the airborne radiation released during an accident. Sophisticated computer models
are available to simulate the evacuation of people during an event. These models provide an
indication of how long evacuation may take under varying circumstances-good and bad
weather, night and day evacuation, etc.-and also show where traffic congestion may be a
problem.
Alert and notification equipment is a crucial part of the overall emergency response system for
radiological accidents. For these kinds of accidents, the public will not receive visual or other
cues that a radiological emergency has occurred. Thus, one of the primary goals of radiological
emergency management is to provide accurate, timely, and meaningful warning to the public that
an accident has occurred. Alert and notification systems provide these warnings.
Communication is the lifeblood of emergency operations. Any emergency at Indian Point will
involve hundreds of emergency personnel from the facility, the State of New York, and the
counties of Orange, Putnam, Rockland, and Westchester. A release at Millstone will likewise
involve New York State and county personnel, with the added dimension of a large coordination
challenge of integrating the response with Connecticut jurisdictions. Additionally, there will be a
need for communication and coordination between the agencies around Indian Point or Millstone
and other agencies, such as the Nuclear Regulatory Commission, the Environmental Protection
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Agency, and FEMA. Rapid, continuous, and error-free communication will be even more crucial
during a radiological event with an accelerated timeline.
Communication systems are also the basis for decision-making. Information from the field,
Emergency Operations Centers, reception centers, and a myriad of other sources will need to be
quickly integrated with facility predictions of the release and its potential consequences. Each
emergency responder may contribute parts of this information. An integrated situation
assessment forms a sound basis for proactive decision-making. However, this entire structure of
coordination and decision-making rests on the ability of emergency personnel to communicate
quickly, continuously, and accurately.
NUREG-0654, Revision 1, outlines requirements in each of these areas. Our analysis in the
following sections refers to NUREG-0654, where pertinent.

5.1 Population Basis Review
There are both regulatory compliance and strong emergency management reasons for using
accurate and up-to-date population numbers to support radiological preparedness activities at a
nuclear energy facility and in the surrounding civil jurisdictions. NUREG-0654 (paragraph II J
and Appendix 4) contains specific requirements for the licensee to develop and maintain maps
showing the distribution of people in the area around the plant and to use current population data
to support evacuation time estimates.
Accurate, up-to-date population counts are important in determining the scope of impact of an
accidental release (how many people could be affected and where they are located). The
population numbers and the distribution of the population (where the densely populated areas are
versus less populous) are also critical to support evacuation time estimates, which should be used
by emergency managers for response planning as well as for making decisions during an actual
emergency. If population data is incorrect or outdated, evacuation time estimates can be off by a
significant amount and cause response decisions (e.g., determining the best protective action
during an accident) that might not be in the best interest of public health and safety.
5.1.1

Determining Accurate and Up-to-Date Population Data for Indian Point

The population surrounding Indian Point is a dense mix of permanent residential, business, and
recreational populations. The plume emergency planning zone encompasses parts of central and
northern Westchester and Rockland Counties and southern Putnam and Orange Counties. The
densest populations occur in the southern portion of the 10-mile emergency planning zone, in
Westchester and Rockland Counties. A significant portion of the southern 10-mile emergency
planning zone population commutes to New York City or other parts of Westchester County for
work. However, a large number of businesses are also found in these areas.
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Figure 5-1: Population Density within 10-Mile Radius Around Indian Point
The 10-mile emergency planning zone around Indian Point contains several large recreational
facilities and other special attractions. Among them are Bear Mountain State Park, Harriman
State Park, and the U. S. Military Academy at West Point. In addition, there are several smaller
state parks and county parks and attractions such as the Storm King Art Center. The Hudson
River is a recreational destination in itself and attracts visitors who may stay at various hotels,
motels, or inns around the area.
The plume emergency planning zone surrounding Indian Point is composed of a number of
planning areas that generally cover a circular area with a 10-mile radius. When the circle is used
to represent the 10-mile emergency planning zone, it is normally divided into a number of 22.5
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degree wedges, or sectors, that are identified by compass direction. For example, N is oriented
north and E is oriented east with three other sectors (NNE, NE, ENE) between. One of the
reasons for this method of dividing up the 10-mile emergency planning zone circle is to identify
locations for offsite radiological monitoring, as described in NUREG-0654, section II J.
Additional rings can also be used at distances less than 10 miles to further subdivide the-sectors.
This is one method used to divide the 10-mile emergency planning zone into standard increments
for use in emergency preparedness activities or response. Another way to divide it is to use the
emergency response planning areas that are defined by Indian Point emergency managers. The
sectors in the circle and the emergency response and planning areas are two different ways to
look at portions of the 10-mile circle. An example of the circle and sector method is shown in
Figure 5-2.
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Figure 5-2: Indian Point Sector Diagram with 2, 5, and 10-Mile Radius Rings
IEM gathered data to determine population estimates and special facility populations within the
Indian Point 10-mile emergency planning zone. IEM's population estimates include permanent
resident populations and transient populations. In addition, IEM reviewers calculated permanent
resident population estimates in concentric rings from the plume emergency planning zone to a
50-mile radius, the ingestion emergency planning zone, around the plant. This information was
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then compared to the population data currently in use by the licensee, counties, and state in their
emergency planning. The Entergy is currently sponsoring a population update in conjunction
with development of new evacuation time estimates based on the 2000 decennial census. IEM
spent a greater portion of the analysis comparing the population update being conducted by KLD
Associates, Inc. ("KLD"), the licensee's contractor, to an independent IEM population update.
IEM obtained information from the Entergy to reach substantive conclusions based on the
comparison.
The total number of permanent residents estimated to be within the 10-mile emergency planning
zone is just over 298,000. The majority of these residents are in Westchester and Rockland
Counties. Table 5-1 shows the permanent resident populations within the 10-mile emergency
planning zone as constituted by the emergency response and planning areas in the four counties
around the plant.
Table 5-1: Permanent Resident Populations within
Emergency Planning Zone (EPZ) by County52

Orange

14,456

15,845

4,324

2.83

9.6%

Putnam

17,877

19,627

6,897

2.81

9.8%

Rockland

111,091

118,817

37,225

3.12

7.0%

Westchester

132,413

143,724

50,318

2.73

8.5%

Total

277,837

298,013

98,764

2.89

7.3%

Note that in the column that shows the county plume emergency planning zone population based
on the 1990 census, the difference between the updated population and the population over 10
years ago is significant for all but Orange County. The increase in the numbers for the other
counties is a reflection of business and residential growth that may also affect the distribution of
the population on the map. The fact that such large changes are present underscores the need for
updated data-it is directly related to effective emergency preparedness and response as
previously discussed in this section. For IEM's discussion of permanent resident population by
emergency response and planning area and sector, refer to Appendix D.

The average household size does not equal the population column divided by the households column because the population total includes the
"non-household" population. The Census Bureau classifies all people not living in households as living in group quarters. There are two types of
group quarters: institutional (for example, correctional facilities, nursing homes, and mental hospitals) and non-institutional (for example, college
dormitories, military barracks, group homes, missions, and shelters).
32
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5.1.2 Residential Population Outside the Indian Point 10-Mile Emergency
Planning Zone
Table 5-2 lists the permanent resident population determined by IEM within concentric I 0-mile
rings around Indian Point out to a 50-mile radius from the plant. It also shows the cumulative
population for each of the rings. IEM compared these population numbers with the KLD
population figures for the same areas. The New York population numbers determined by IEM
and KLD for the areas outside the Indian Point I 0-mile emergency planning zone are consistent.
Note that the population for the I 0-mile ring in Table 5-2 is somewhat less than the number cited
for the population of the emergency planning zone in Appendix D. The population within the 10mile emergency planning zone when using the circle as the boundary is somewhat less than the
total population within the emergency planning zone when totaling the populations of all the
emergency response and planning areas. A number of emergency response and planning area
boundaries extend beyond the 10-mile radius circle and therefore capture additional population.
Table 5-2: IEM Estimate of Permanent Resident Population within 50-Mile Radius
-Cumuativ

10 mile 1

256,439

20 mile

716,309

972,748

30 mile

1,847,198

2,819,946

40 mile

4,330,546

7,150,492

50 mile

4,631,909

11,782,401

1

256,439

5.1.3 Transient Population in Area Surrounding Indian Point
The transient population includes individuals who are moving into, out of, and within the 10mile emergency planning zone for Indian Point. It is more difficult to arrive at a definitive
number for the transient population than for the permanent residents. The estimates can vary
based on how transient population is defined, the sources of information used to derive the
estimates of transient populations, and how the individual categories of transient populations are
combined to produce one number. Given the potential for variation among transient population
estimates, it is important to make assumptions explicit and consistent wherever possible. If the
differences cannot be reasonably explained from the assumptions, then other causes-such as the
source data used-should be investigated.
Transient populations can come from outside the Indian Point 10-mile emergency planning zone
or from within the zone. They can include employees working in the plume emergency planning
zone, visitors to parks and other attractions, guests at hotels and motels, patients at healthcare
facilities, and visitors to various types of businesses. Since some of these people represent part of
the resident population totals, one cannot simply add the resident population to the transient
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population to get a total number of people in the 10-mile emergency planning zone at a particular
time. Differentiating the two populations (resident and transient) is complex and can be affected
by factors like seasonal variation (e.g., visitors to Bear Mountain State Park during summer
versus winter).
IEM has analyzed transient population in a number of population and emergency preparedness
studies done in a number of U.S. locations. In the case of comparative studies, IEM has found it
most useful to look at transient populations in terms of "peak volume." This means counting the
maximum number of transients in a given area or for a type of facility like a hospital or business.
This provides an upper bound that can be compared to assumptions in other studies such as the
KLD evacuation time estimates.
By comparing the transient population numbers in this way, the State of New York can reach
informed judgments on the reasonableness of transient numbers applied to evacuation cases. For
example, if an evacuation modeling case assumes an average number of transients for an area
such as Bear Mountain State Park, and the state is concerned about peak summer visitors that
would represent a significant difference versus the average, they should scrutinize the
assumption in terms of what the peak number might be. This is an important consideration in
terms of the impact on evacuation time estimates for specific areas. The evacuation times can
vary greatly by season, time of day, or other considerations. Whether or not a particular time
estimate is used in emergency preparedness or response activities is very much dependent on the
assumptions that underlie the evacuation time estimates. Transient populations complicate the
issue further because they tend to be more variable than resident populations. This is also why
automated tools that can help sort out the complexities of the radiological hazard, the distribution
of the population and the capability of the population to evacuate may be a major enhancement
to the public protection process.
IEM used several sources of information for estimating the transient population around Indian
Point. Information about business locations and employment at the locations is from a Dunn and
Bradstreet database. This database is updated on a quarterly basis. IEM used this database in
conjunction with other publicly available sources and phone interviews to identify special
facilities and gather information about the population served by and working at each of the
facilities. Visitation information for the parks in the area was collected from the public agencies
responsible for administering the parks. IEM applied the same "peak population" methodology
previously discussed to determine the facility populations.
Tables D-4 and D-5 in Appendix D show transient population estimates by emergency response
and planning area and sector, respectively, and for Millstone since 1997. These estimates
represent peak transient populations because they use the maximum values of potential
population at facilities and recreational areas (i.e., maximum capacities or estimates of peak
usage of facilities).
Other estimates of transient populations may vary from the IEM estimates in the following ways:
* Different population may be considered in the transient population category (e.g., business
day worker populations may be omitted);
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Population estimates may be specific to a time of year or week, thereby combining portions
of the different components of the transient population;
" Different sources of information or assumptions may be used to estimate workplace
populations.
"

The first two sources of variation will most likely reduce the transient population estimates
versus those developed by IEM. It is difficult to determine how the third source of variation
would impact the estimates because there is no way of discerning how the different data sources
may be compiled, their "pedigree," timeliness, etc., and therefore, it is unknown how they will
compare to the source data IEM used. Population estimates generated for specific scenarios for
evacuation modeling entail a combination of some or all of the permanent resident estimates with
some or all of the transient population estimates. Evacuation time estimates can vary based on
these combinations.
IEM cannot envision a scenario that would require combining the permanent resident estimates
in their entirety with the transient estimates in their entirety. Such a scenario would imply that
(1) none of the permanent population that lives in the area leaves for work or special areas and
activities outside the 10-mile emergency planning zone, and that (2) all the people from outside
the 10-mile emergency planning zone that come into it for work or special activities would stay
in. In reality, there are always people coming into and going out of the plume emergency
planning zone for many reasons. Therefore, it is a reasonable assumption that the populations for
each emergency response and planning area loaded onto the evacuation network should be lower
than the combination of the permanent resident population and the transient population for that
emergency response and planning area as detailed in Appendix D of this report. If the numbers
used in the evacuation time estimate study are much higher, the State of New York should
scrutinize the underlying evacuation time estimate assumptions carefully.

5.1.4 Special Facility Populations in the Area Surrounding Indian Point
IEM gathered population information for a number of special facilities in the Indian Point 10mile emergency planning zone. "Special facilities" include schools, daycares, nursing homes and
home c are centers, hospitals, prisons, large hotels, and large employers. While emergency
management regulations related to nuclear energy facilities do not require explicit consideration
of all the categories of special facilities listed in this report, IEM's experience with emergency
management planning for other large industrial facilities as well as nuclear power plants
indicates that these categories represent the types of facilities that would require special
consideration in evacuation studies. Tables D-6 through D- 13 in Appendix D list the specific
facilities that IEM evaluated within the 10-mile emergency planning zone. As previously
discussed, the population for each facility represents a peak (maximum) population, and in most
cases, was obtained via phone survey of personnel at each facility.

5.1.5 Additional Observations Concerning Indian Point Emergency Planning
Zone Population
The JEM and KLD resident population estimates are generally consistent, which is not
surprising, given the common use of the 2000 United States decennial census numbers as a basis.
Since it is unlikely that KLD will assign population to the evacuation network based on
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individual sector populations, the disparity noted in the resident population sector analysis is not
expected to directly affect evacuation time estimates.
Transient population estimates have the potential for a much larger disparity. The transient
population estimates derived by IEM are conservative because they include the high-end of any
possible range of population. IEM's estimate may include some double-counting as well.53 The
key to comparing IEM and KLD transient population estimates is accounting for potentially
substantial undercounts among the KLD estimates relative to the IEM counts in the context of
the methodologies used to make the estimates. Similarly, given different sources of data for the
special facilities, it is possible that some facilities listed in one source are not included in others.
Given the importance of evacuation time estimates, the critical issue is that all of the facilities
that KLD's population estimates for
identified by IEM are included in the KLD analysis 5and
4
these facilities are not significantly less than IEM's.
The Entergy is required to develop population data for use in emergency preparedness and
response, but is not required to update the data in years between the decennial census. Although
complete population updates may not be required during the interim years, selected areas of
growth or reduction should be captured in an effort to determine how evacuation time estimates
or protective actions in general might change. The licensee regulatory requirement to simply
have "maps" of the population distribution around Indian Point does not provide much incentive
for the licensee or anyone else to explore and implement newer technology that would enhance
the utility of population data in planning and response. An example would be computer systems
that could dynamically determine the threatened population, intersect that with the hazard in
terms of the arrival time of critical dose and thereby determine the best protective action through
use of the population distribution, the evacuation time estimates and other factors. See Appendix
D for a more expanded discussion of this concept.
The civil jurisdictions responsible for Indian Point radiological emergency preparedness also
lack a strong incentive to do anything with population data other than what the licensee gives
them. For the offsite radiological emergency preparedness jurisdictions, there is not a regulatory
requirement pertaining to Emergency Planning Zone populations. In general, population updates
are not emphasized from the protective action decision making perspective in plan reviews or
exercising. This is an important observation in that there is no easy way to "scale" population or
evacuation time estimates when emergency management officials need to make decisions during
a response. For example, Westchester County made an estimate as to how the evacuation time
estimates increased for areas of the county during the response that played out in the September
24 full-scale exercise for Indian Point. It is commendable that this county attempted an estimate
rather than simply use dated information, but they could not have total confidence that the
scaling was correct-and the county population data provides the foundation for such scaling.

5' For example, JEM calculated the transient population by summarizing employment information from a business location database and adding
that to other information, such as recreational population number, which includes park-users. In fact, some of the employees from the business
location database may also be using the parks, but IEM does not have the resolution in the data to eliminate all possible double-counts.
Populations are not mutually exclusive.
'4 IEM was not able to evaluate KLD's transient population assumptions or numbers of people directly, or compare lists of facilities between the
two studies. IEM assumes this information will be published in or with the KLD evacuation time estimates. The intent of this report is to provide
guidance to applicable reviewers who want to compare transient population numbers and facility lists once the ETE report is published.
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The licensee, state, and county observations have important public safety implications, so the
evacuation time estimate update currently ongoing for Indian Point should have a positive
impact. At a minimum, the jurisdictions that are using the information in planning and response
will have the benefit of better data, provided it is accurate and the respective emergency
managers are confident in the underlying assumptions and population numbers. There are several
counties that do not appear to be using the population or evacuation time estimate data in their
response activities.
5.1.6

Population Analysis for Millstone: New York Population in the 10-mile and
50-mile Emergency Planning Zones

The Millstone population analysis focused on the New York population in the 10 and 50-mile
emergency planning zones. Since the Millstone plant is located on the southern shore of
Connecticut, about half of the 10-mile emergency planning zone covers the open water of Long
Island Sound. IEM characterized only two New York populated areas in the 10-mile Millstone
emergency planning zone-Fishers Island and Plum Island. A significant portion of the 50-mile
emergency planning zone is also over water, especially in the area of the circle that captures New
York population. Since this analysis focused only on the New York population in the Millstone
emergency planning zones, the relative quantity of population information reported here is much
less than detailed above for Indian Point. The resident, transient and facility populations are
consolidated for each area in the following sections. Because of the smaller amount of
information, there are no expanded tables in the appendix as with Indian Point. The same
methods and sources of data were used to determine residential, transient and facility populations
for Millstone. Where information was not available in the sources used to analyze Millstone,
interview data collected for specific locations was used in its place.
For example, the Plum Island residential population is listed in the 2000 US Census block data as
zero. This is because Plum Island, a federal parcel of land managed by the US Department of
Agriculture, does not have permanent residences on the property. There is however a population
of workers that occupies the island to conduct the USDA mission there. A large fraction of these
workers are New York residents. James Lee Witt Associates obtained information on the Plum
Island worker population for that reason (along with additional radiological emergency
preparedness planning information). The Plum Island workers, even though they are considered
the responsibility of the federal agency, effectively represent a New York transient worker
population in the 10-mile Millstone emergency planning zone.
The figure below shows the 10-mile emergency planning zone circle for Millstone with
applicable New York populated areas highlighted. The area surrounding the Millstone plant is
further divided, based on the Connecticut State radiological emergency preparedness plan, into
individually identified sub-areas in a manner similar to the emergency response planning areas
for Indian Point. However, there are only six areas, identified simply as lettered "zones" A
through F for Millstone. Each of the lettered zones for Millstone covers a larger portion of the
10-mile emergency planning zone than the Emergency Response Planning Areas for Indian
Point. Zone F is the only one identified for New York population, covering Fishers Island. Plum
Island is not assigned a zone identifier. This effectively isolates the New York population for the
10-mile emergency planning zone in the State of Connecticut plan to Fishers Island.
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Figure 5-3: Map of 10-Mile Emergency Planning Zone for Millstone
5.1.6.1 Fishers Island Residential, Transient and Special Facility Population
Fishers Island is a small resort island that lies approximately two miles (closest point to closest
point) off the southern coast of Connecticut. It is oriented southeast of New London and is
approximately 8 miles line distance from the Millstone plant. In the summer months the island's
resident population swells to roughly 15 times the size of the remainder of the year. The transient
population increases in the summer as well, mainly additional day workers. In the summer
months, both resident population and transients access the island by ferry, airplane or private
boat. Table 5- shows the seasonal populations based on interviews with responsible Fishers
Island officials.
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Table 5-3: Normal and Summer Populations for Fishers Island
Summr FllWinerSprin

Resident Population

I4,ý000+ I

ITransient Population 1175

1

300
125

There is only one school on the island that serves a student population of 55-60 students year to
year. The school has a staff of 12 people. The only other non-resident structure on Fishers Island
that might be considered a "special facility" as defined in the appendix tables for Millstone is the
Pequout Inn, a small seven-room hotel.
5.1.6.2 Plum Island Worker Population
Plum Island lies in Long Island Sound approximately 8 miles due south of the Millstone plant.
Plum Island Animal Disease Center is an 800 acre facility wholly under the jurisdiction of the
Federal government. The worker population varies between approximately 200 and 300 people
at the facility. Primary transportation to and from the island is by boat and the Disease Center has
a number of boats in their equipment inventory. The worker population at Plum Island is
generally divided into non-essential personnel that would be evacuated by boat in a radiological
emergency and 6 to12 essential personnel that would remain on the island to perform critical
activities. These essential personnel have specialized training and both protective and
radiological monitoring equipment available to perform their mission in an emergency.
5.1.6.3 New York Population Within the 50-mile Millstone Ingestion Emergency Planning
Zone
The estimates of residential population within the concentric rings out to a 50 mile radius from
the Millstone plant were determined using the same methods as for the Indian Point Ingestion
emergency planning zone. The 50-mile radius around Millstone covers large areas in
Connecticut and Long Island Sound. Figure 5-4 shows Millstone's 50-mile emergency planning
zone.
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Figure 5-4: 50-Mile Emergency Planning Zone for Millstone
The New York population within the 50-mile radius is comprised of the Fishers Island and Plum
Island populations already discussed, plus a large portion of Suffolk County on Long Island.
Table 5-4 shows the permanent resident New York population for each 10-mile concentric ring
within the Ingestion emergency planning zone radius. The cumulative population is also
provided. This is the total population of the ring plus all people in the smaller rings that precede
it in the table. Note that the resident population listed for the 10-mile ring (266) is different than
the population for Fishers Island detailed earlier. This is because some of Fishers Island extends
outside the 10-mile circle. When census blocks are totaled within the circle, some of the Fishers
Island population is not counted.
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Table 5-4: New York Residential Population Inthe 50-Mile Emergency Planning Zone
Rin

Reieta

in

0- 10 miles 1
10-20 miles
20-30 miles
30-40 miles
40-50 miles

Cumuativ

Pouato

266
9,741
43,545
53,974
109,029

~

~

RigPplto
'9

1

1

266
10,007
53,552
107,526
216,555

The preparedness impacts of the Millstone population data are generally the same as for Indian
Point. In other words, if there are significant differences between the current numbers developed
for this report and numbers being used to support planning or response operations (number of
people to evacuate Fishers Island in summer versus ferry emergency loading capacity for
example), then plans and the resultant implementation impact on public safety can be affected.
The major difference noted in the respective population reviews for the two nuclear facilities was
the fact that Indian Point is currently undergoing a major population update in conjunction with a
revised evacuation time estimate study. The population numbers being developed for that
evacuation study are in good agreement with the numbers developed independently in this report.
There is not a similar comparison that could be done for Millstone. It is not clear when the
population data supporting plans at Millstone will be updated or when revisions to plans will be
accomplished based on such an update. The State of New York may want to review possible
impacts on a case by case basis with the State of Connecticut to ensure up to date population
figures are factored into preparedness planning.

5.2 Evacuation Time Estimate Review
When responding to a radiological emergency, there are two basic forms of protective actions
that emergency managers can instruct the public to take-evacuation and sheltering.
Evacuation is typically the preferred method of protection, as it removes the public from the
dangerous area altogether. Sheltering only minimizes the exposure of the public to the airborne
hazard. Sheltering is, however, quick to implement relative to evacuation and can provide
protection for short time periods.
Making the decision to evacuate or shelter the public once a release has occurred is a difficult
decision that depends on several factors, such as the number of people in the affected areas, the
amnount of time it will take the plume of radiological material to reach those people, and how
long it would take to evacuate those people. For a successful evacuation to occur, the population
must clear the affected area before receiving a critical dose of radiation as specified in federal
guidelines. As discussed in the previous chapter, current and accurate population databases can
tell emergency managers how many people are in the area that will be affected. The evacuation
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time estimateS55 will inform emergency managers of approximately how long it will take to
evacuate the population from the area.
Protective action decisions need to be made quickly so people can complete evacuation steps or
take shelter before the hazard becomes harmful. It is therefore critical that evacuation time
estimates used to support such decisions are accurate and that both decision-makers and the
public trust them.
In 1979, the Nuclear Regulatory Commission implemented Title 10 of the Code of Federal
Regulations, Part 50.475 , which made the availability of an evacuation plan a condition for
every nuclear power plant in the nation. Additionally, NUREG-0654 requires the inclusion of
evacuation time estimate studies in all evacuation plans. These studies are the responsibility of
nuclear plant operators. There is no specific requirement for how often evacuation time estimates
must be updated, but as mentioned in Section 5.1, NUREG-0654 (paragraph H1 J and Appendix
4) requires the licensee to use current population data for evacuation time estimates. Therefore,
when new census data becomes available or significant demographic changes occur in the 10mile emergency planning zone, it is important that evacuation time estimates be recalculated
using the new information.
Sophisticated traffic models currently exist that can estimate the amount of time it will take to
evacuate a particular population. These models require estimate of the population in the area, the
current road network, the number of cars likely to be on the network, road conditions, weather
conditions, and other factors. F or planningpurposes, these models can help to predict whether an
evacuation can be successfully completed for a variety of emergency scenarios. During response,
evacuation time estimates will be critical to determining whether there is enough time to
evacuate the population before they are exposed to radiological material.

5.2.1 Review of Available Indian Point Evacuation Time Estimates
The feasibility of evacuating the large number of residents near Indian Point in the event of a
radiological release has been an area of increased concern among populations living within the
Indian Point plume emergency planning zone, several advocacy groups, and Senate committees.
These groups assert that current evacuation plans for Indian Point are based on incorrect
population data, do not adequately account for transit-dependent populations, and make several
assumptions that do not reflect realistic data (refer to Appendix J of this report for a more
complete listing of these issues).
KLD has been contracted by the licensee to develop the data and perform the analyses required
to generate evacuation time estimates for Indian Point. IEM was tasked to independently verify
KLD's input data, underlying assumptions, and methodology, in order to establish the validity of
the evacuation time estimates that will result. As the evacuation time estimates were not

5

' Evacuation time estimates are also referred to as evacuation travel time estimates in some texts. For the purposes of fthireport, the term

evacuat
ion time estimate will be used.
6
1

RIS-01-016 - Update of Evacuation Time Estimates.
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complete at the time this report was published, a technical review of the estimates themselves
was not possible.
Specifically to address some of the concerns being raised about evacuation at Indian Point, IEM
reviewed the rates KLD used to represent mobilization time, or how quickly the population
begins to evacuate after being told to do so, and studied KLD's treatment of shadow evacuations,
or evacuations by people who are not in the affected area and have not been told to evacuate.
Using slower mobilization times will result in longer evacuation time estimates, while faster
times will cause shorter evacuation time estimates. The added traffic caused by shadow
evacuations can result in increased network congestion that slows down the entire evacuation.
Traffic loading rate, used to represent how quickly cars load onto the network, is also an
important factor in developing evacuation time estimates. However, this rate was not available at
the time this report was published and therefore could not be reviewed.
5.2.2

Review and Analysis of Indian Point Evacuation Time Estimate
Methodology

KLD collected available data regarding demographics through readily available and reliable
sources such as the U.S. Census. They also conducted a telephonic survey to collect additional
demographic information for the population in the 10-mile emergency planning zone and to
gather data that would facilitate an understanding of the behavior of the population in the event
of an evacuation.
KLD used the software system IDYNEV to estimate evacuation travel times at Indian Point. The
software consists of three functional components, including a traffic assignment model (called
"TRAD"), a traffic simulation model, and a traffic capacity sub-model. TRAD identifies the best
travel routes for individuals in vehicles to move from specified locations ("origins") within the
10-mile emergency planning zone to locations just outside the zone ("destinations").
KLD's methodology for developing evacuation time estimates for Indian Point follows. The
process is also illustrated in Figure 5-5.
" Obtain demographic data for the 10-mile emergency planning zone in the form of census
data. The updated data for the various categories of populations within the plume emergency
planning zone is then determined from the census data. (IEM's review of the population data
used by KLD was discussed in Section 5.1.)
" Study a high-resolution map of the 10-mile emergency planning zone. This enables
identification of access roads from each residential development to the adjoining elements of
the analysis road network, and allows KLD to assign generated trips to the correct links and
to properly represent complex intersection configurations.
" Conduct a physical survey of the roadway system within the 10-mile emergency planning
zone at Indian Point. The purpose of this survey is to gather the properties of the road links
and intersections and to gain the necessary insight required for estimating realistic values of
roadway capacities. This information is then used to develop the evacuation network
representation of the physical roadway system.
" Determine an estimate of the capacities of each link and the location of the centroids where
trips will be generated during the evacuation process.
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Create the input strewm for TRAD. This model is designed to be compatible with the traffic
simulation model used later in the project.
Execute TRAD. Sources of error are identified, and the necessary corrections are made. The
traffic assignment model is then executed again with the input stream that is free of error.
Examine statistics produced by the traffic assignment program. "Hot spots" in the network
with extreme congestion are identified. Any treatments necessary to resolve the congestion
problems are applied. This will result in modifications to the input stream. TRAD is executed
again. This process is repeated until the results are satisfactory.
The traffic assignment output is used to complete the input stream for the traffic simulation
model.
Execute traffic simulation model. It provides the user with detailed measures of effectiveness
that describe the detailed performance of traffic operations on each link of the network.
Examine the detailed output of the traffic simulation model in order to identify the problems
that exist on the network. If traffic flow is considered to be less efficient than is possible to
achieve, corrective treatments can then be designed to expedite the flow of traffic on the
network.
Implement changes in control treatments or assignments of destinations associated with one
or more origins in order to improve the flow of traffic over the network. These treatments can
also include the considerations of additional roadway segments to the existing analysis
network in order to disperse the traffic demand.
Modify the input stream once the treatments have been identified. The simulation model is
executed once again.
The simulation results are analyzed, tabulated, and graphed. The results are documented, as
required.
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Figure 5-5: Flow Chart of KID's Methodology for Generating Evacuating Time Estimates
The traffic simulation model describes the performance of the vehicles traveling on the roadway
network during the evacuation of an area. The traffic capacity sub-model, which services both
TRAD and the traffic simulation model, computes the rates at which vehicles can exit evacuation
roadways.
IEM's assessment is that KLD's process for generating evacuation time estimates is fairly
standard and if done correctly, should generate valid evacuation time estimates that will be
useful in making protective action decisions.
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5.2.3 Mobilization Times and Shadow Evacuations around Indian Point
Three factors largely affect evacuation time estimates-mobilization times, traffic loading rates,
and shadow evacuations. KLD used the results of a recent telephone survey57 to estimate the
range of mobilization times for vehicles during an emergency evacuation simulation. IEM
compared mobilization curves that were derived from data presented in EvaluatingProtective
Actionsfor ChemicalAgent Emergencies5 s to the data presented in the KLD report. The Oak
Ridge National Laboratory data was collected during evacuations executed in response to three
large-scale chemical spills and explicitly incorporates the time required for an individual to
respond to a warning and prepare to evacuate. The data collected for each evacuation was based
on a combination of three population types-transient, permanent, and special population-and
is appropriate to use as general warning diffusion and mobilization curves for all population
types. It is therefore comparable to the data that was collected by KLD in their phone survey.
Based on the overlay of the mobilization curves (seen in Figure 5-6), it appears that the survey
data KLD collected is consistent with the data collected during the chemical accidents in
Mississauga, Confluence, and Pittsburgh, which are cited in the Oak Ridge National Laboratory
study.

The KLD survey was conducted in June 2002 by First Market Research for the "Indian Point Evacuation Time Estimates Study." The report.
which contains the results of the survey, was prepared by KLD for Entergy Nuclear Northeast
soRogers, G. 0., et al., EvaluatingProtectiveActionsfor Chemical Agent Emergencies (ORNL-6615), Oak Ridge, TN: Oak Ridge National
Laboratory.
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Figure 5-6: Comparison of KLD to ORNL Mobilization Estimates for Different Cities
Based on a review of assumptions supplied by KLD, shadow evacuation was treated as indicated
in Figure 5-7. A summary of the assumptions employed follows.
Evacuations are directed in the wedge identified based on direction and distance. An unordered
voluntary evacuation of 50% of the population out to the same distance as the wedge, but not in
the wedge is expected to occur. The ring between the wedge distance and the 10-mile emergency
planning zone will experience the same phenomenon to a lesser extent, only having 25% of the
population spontaneously evacuate. Finally, the area between the 10-mile emergency planning
zone and the bounding interstate highways will experience a 10% spontaneous evacuation. By
using these assumptions, IEM believes the effect of shadow evacuation will be modeled
accurately and effectively.
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Figure 5-7: Shadow Evacuation Compliance
KID's treatment of shadow evacuations is consistent with documented discussions 9 with Dr.
John Sorenson of Oak Ridge National Laboratory, Dr. Dennis Mileti of the University of
Colorado, and Dr. Michael Lindell of Texas A&M University. Dr. Mileti has spoken explicitly
about using public education to reduce the impact of shadow evacuation. He commented that
areas that have been sensitized to the potential for evacuation, such as those prone to disasters,
tend to have a higher compliance with instructions and thus, a lower incidence of shadow
evacuation.
5.2.4 Observations Concerning Evacuation Time Estimates for Indian Point
IEM conducted a field survey of the designated evacuation routes for the counties of
Westchester, Putnam, Rockland, and Orange to review the Indian Point evacuation network. For
this review, IEM personnel collected two specific roadway characteristics-the number of lanes
and speed limits for designated evacuation roadways. These two characteristics tend to be the
most important when establishing the validity of a modeled network. The other aspects that have
a great deal of importance are link geometry and length, but since this data was not provided to
IEM for review, the number of lanes and speed limits were the aspects evaluated.
For some sections of highway, KLD and IEM differed in the number of lanes reported to be
available. Also, IEM documented some speed limits that differed from KLD's. Generally, this
difference was found when KLD reported a speed limit to be 30 miles per hour, and IEM
reported a speed limit of 55 miles per hour for the same section of highway. Using the slower
speed limit would obviously result in longer Evacuation Time Estimates and would tend to cause
a decision-maker to use sheltering more often as an appropriate protective action. The results of

"Discussions on file arc: (I) Statement of personal communication on file between Richard Brodsky, Chairman of Environmental Conversation
Committee (and John Parker, Counsel, and Chris Lee, Communications Director) and Dr. John Sorenson of the Oak Ridge National Laboratory,

regarding evacuation planning for nuclear generating facilities, January 24, 2002; (2) Statement of personal communication on file between
Richard Brodsky et al. and Dr. Dennis Mileti, Director of Natural Hazards Research and Applications Information Center, University of
Colorado, regarding evacuation planning for potential radiological disaster, January 28, 2002; (3) Statement of personal communication on file
between Richard Brodsky et al. and Dr. Michael K. LindeUl, Professor at Texas A&M University, regarding evacuation planning for a potential
radiological disaster, January 28, 2002.
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both TEM's and KLD' s review of roadway characteristics are included in Table 1 in Appendix E.
Fifty-eight links were included in this table out of the links modeled by KLD.
Properties such as number of lanes and speed limits for evacuation roadways are important
factors in determining evacuation time estimates. It is necessary that the evacuation plan should
reflect actual field conditions if it is to be implemented effectively in the event of an emergency.
Overall, the results of IEM's review indicate that there are only a few inconsistencies between
KLD's evacuation study and IEM's field survey. IEM did not find evidence that would indicate
that the KLD evacuation study is invalid. Based on IEM's review, it appears that KLD has been
diligent and thorough with the majority of the analysis components that IEM was able to review.
IEM strongly recommends that the areas which could not be evaluated at the time this report was
published be examined to definitively establish whether the estimates produced by KLD are
accurate and recommended for use in protective action decision making. If evacuation time
estimates are in error in either direction (i.e., if they are estimated as too long or too short) by any
significant margin, this could have a significant impact on protective action decisions made by
the emergency managers at Indian Point or the jurisdictions surrounding the facility. If
evacuation time estimates are too short, evacuations may be ordered when there is not time to
complete the action safely, and a sheltering action would offer more protective to the public. If
evacuation time estimates are too long, sheltering may be recommended in cases when there
might, in fact, be sufficient time to evacuate the affected area safely.
Additionally, it is important to review how evacuation time estimates are used by Indian Point
and its surrounding jurisdictions. NUREG-0654, Revision 1, requires that these estimates be
developed and included as part of the evacuation plan, but there is no requirement that they
actually be used in making decisions about whether to shelter or evacuate the public. Based on
our plan reviews and exercise observations there are several counties that do not appear to be
using the evacuation time estimates during planning or when making response decisions. Only
Westchester County incorporated the evacuation time estimates provided them to make a
decision about whether to evacuate or shelter the public in their jurisdiction. With the new
evacuation time estimates being developed by KLD, which are based on updated population
data, Westchester County will gain more current data on which to base their protective action
decisions. It is important that the. remaining civil jurisdictions develop a similar process for
incorporating evacuation time estimates into their current method of making protective action
decisions. A coordinated structured protective action decision-making process including
evacuation time estimates will greatly enhance emergency preparedness at the county level.
5.2.5 Review of Available Millstone Evacuation Time Estimates
Earth Tech was contracted in 1997 by Millstone's licensee to develop the data and perform the
analyses required to generate evacuation time estimates for Millstone. IEM was tasked to
independently review Earth Tech's 1997 (most recent study available) evacuation time estimate
study in order to establish the validity of the Fishers Island and Plum Island evacuation data.
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5.2.5.1 Review and Analysis of Methodology
In this review, LEM evaluates the demographic and evacuation network data used by Earth Tech
and makes some assessment as to its validity. IEM also evaluates Earth Tech's methodology and
software model used in establishing the evacuation time estimates for validity and check if the
model has been reviewed and/or approved by any Licensing Board. The mobilization curves for
the various categories of population used in the study are evaluated. The evacuation procedures
and evacuation time estimates for Fishers and Plum Islands are also analyzed. Comments and
recommendations from the review and analyses are provided at the end of this section.
Earth Tech collected available data regarding demographics through readily available and
reliable sources such as the 1990 U.S. Census. They also used data from a telephonic survey
conducted in 1992 by Earth Tech to obtain additional demographic information for the
population in the emergency planning zone such as special facilities population and transient
population. Roadway geometric and operational data that were obtained in 1992 through field
surveys were used in this 1997 updated study.
IEM believes that it would have been informative if a recently updated study with more current
data was available for review. For example, using 2000 U.S. Census data would result in a better
estimate of population, compared to 1990 Census data. A more current roadway geometric and
operational data would result in better evacuation time estimates compared to 1992 data.
NUREG-0654 requires that the evacuation time estimates for every nuclear plant within the
nation be updated once new demographic or other data used in the evacuation time estimate
study becomes available. This is required order to maintain the validity of the estimates. IEM
recommends that the 1997 evacuation time estimate study be updated using current data (such as
2000 Census data) and current field survey of the evacuation network.
Earth Tech used the NETVAC software system to estimate evacuation travel times at Millstone.
The NETVAC model was developed by Earth Tech specifically to provide evacuation time
estimates and related information for use in emergency planning. This model has been used by
Earth Tech at over 40 nuclear sites, and in states for coastal flooding scenarios. The current
version of the software is called NETVAC 2. The model has been successfully reviewed at
several Atomic Safety and Licensing Board hearings.
The NETYAC software program is organized in four basic units ("procedures"), including the
main program, the data procedure, the preprocessor, and the simulator. The main program
controls the simulation execution. The data procedure reads in the network, the parameters and
the options to be used in the simulation. The preprocessor procedure converts the physical
description of each link into measures of capacity, speed and density. The NET VAC simulator
includes two separate procedures: the link pass and the node pass. The link pass handles the flow
on the links while the node pass handles the transfer of flow from link to link.
Earth Tech's methodology for developing evacuation time estimates for Millstone follows. The
process is also illustrated in Figure 5-8.
demographic data for the emergency planning zone in the form of census data. The
updated data for the various categories of populations within the emergency planning zone is

£Obtain
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then determined from the census data. Telephonic surveys are also used to collect additional
demographic data.
" Study a high-resolution map of the emergency planning zone. This enables identification of
access roads from each residential development to the adjoining elements of the analysis road
network, and allows Earth Tech to assign generated trips to the correct links and to properly
represent complex intersection configurations.
" Conduct a physical survey of the roadway system within the emergency planning zone at
Millstone within the emergency planning zone at Millstone after examining the emergency
planning zone map. The purpose of this survey is to gather information on the properties of
the road links and intersections and to gain the necessary insight required for estimating
realistic values of roadway capacities. This information is then used to develop the
evacuation network representation of the physical roadway system.
" Determine the location of the centroids where trips will be generated during the evacuation
process and the parameters and options to be used in the simulation.
" The main program starts by calling on the data procedure.
" Data procedure reads the network, the parameters and the options to be used in the
simulation.
" Data procedure performs a set of checks on the network to ensure connectivity and validity.
" It performs a set of checks on the input data to identify coding errors.
" It produces a set of warning errors if unlikely (but possible) situations are encountered. If any
errors are identified, the necessary corrections are made. Data procedure is executed again
until it is free of error.
" The main program then calls the preprocessor which performs some preliminary capacity
calculations.
" The preprocessor converts the physical description of each link into measures of capacities,
speed and density.
"Computes the section capacity-capacity along the link regardless of downstream
intersection restrictions.
" Computes approach capacity-capacity of the link to handle vehicles approaching the
downstream intersection.
" The main program calls on the Simulator, which then simulates the evacuation on the
network. The simulator includes two separate procedures.
" The link pass handles the flow on the links
" The node pass handles the transfer of flow from link to link.
" The main program controls the simulation itself and the reporting of the network conditions
at specific intervals.
" Main program controls the rest of the reports and the length of the simulation by terminating
the program once the network is empty.
" The simulation results are analyzed, and tabulated. The results are tabulated, as required.
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Figure 5-8: Earth Tech's Methodology for Obtaining Evacuation Time Estimates
5.2.5.2 Mobilization Times, Warning Diffusion, Loading Rates, and Shadow Evacuations
for Millstone
Four of the factors that largely affect evacuation time estimates are mobilization times, warning

diffusion rates, traffic loading rates, and shadow evacuation. The following section will discuss
the strengths and weaknesses of each of these aspects of the Earth Tech analysis.
A notification time of 15 minutes was used in the Earth Tech study. Accordingly, in the model
simulations, no vehicles will begin to mobilize until 15 minutes following the initial notification.
This assumption may not be valid. Most evacuation time estimate studies assume some time for a
warning to spread or "diffuse" through a population using various types of systems including
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Sirens, the Emergency Alert System, and Route Alerting.6° This is the time allocated to warn
people of the accident and inform them that an evacuation may be eminent, and that they should
evacuate if an order to evacuate is given. The time allocated for warning diffusion varies based
on the system in place to disseminate the warning as is clear in Figure 5_9.61 While a 15 minute
approximation for the time to alert and notify the population surrounding Millstone might be
appropriate for the majority (90%) of the population, by looking at the siren and telephone
curve2, it is clear that there still exists a portion of the population that can take substantially
longer to respond (in that case, the last 10% of the population takes an additional 65 minutes to
respond).
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Figure 5-9: Warning Diffusion Curves For Different Warning Systems
Earth Tech used public mobilization times that have been developed for each population
component (i.e., permanent residents, seasonal residents, transients and special facilities). These
times were developed in consultation with state emergency preparedness officials. The
methodology of how the mobilization times were established is not included in the report. The
study assumes that after the initial 15-minute time period, all populations except for the

' The system used for the area surrounding the Millstone plant uses these three types of alert and notification - although the route alerting is used
only as a backup system to ensure compliance, not as a primary system.
"1Evaluating Protective Actions for Chemical Agent Emergencies (Rogers, G. 0., et al., Evaluating protective Actions for Chemical Emergencies
(ORNL-6615) Oak Ridge, TN: Oak Ridge National Laboratory.
'6nheSiren & Telephone curve represents something similar to Sirens and EAS/EBS as they represent an indoor and outdoor A&N system.
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residential are loaded at a linear rate over a specific time interval. While this is a common
assumption for Earth Tech studies, 63 it may not be appropriate based on actual response
characteristics. Once again, this area requires justification for the use of specific public
mobilization times. Having concurrence from emergency management officials is necessary, but
not necessarily sufficient for generating valid evacuation time estimates. The loading distribution
curves are presented in Figure 5-10 below.
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Figure 5-10: NotificationlPreparation/Mobilization Time Distributions
(Earth Tech's 1997 Study)
IEM compared the "permanent and seasonal residential population" curve to those in Figure
5-11, and it appears that they are comparable (although it should be pointed out the curves in
Figure 5-11 are based on a general population, to include special populations, schools, etc.).
Figure 5-11 shows curves that were derived from data presented in Evaluatingprotective Actions
for Chemical Emergencies." The Oak Ridge National Laboratory data was collected during

6Similar assumptions have recently been used by Earth Tech for ETEs across the country including the Perry plant (Ohio), the McGuire,
Oconee, and Catawba plants (North and South Carolina), the Maine Yankee plant and the Limerick plant (Pennsylvania)
" Rogers, G. 0., et al., (ORNL-66 IS) Oak Ridge, TN: Oak Ridge National Laboratory.
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evacuations executed in response to three large-scale chemical spills ranging in size from
approximately 1,000 (Confluence) to over 250,000 (Mississauga) people. This data explicitly
incorporates the time required for individuals to respond to a warning and prepare to evacuate.
The data collected for each evacuation was based on a combination of three population typestransient, permanent, and special population-and is appropriate to use as general mobilization
curves an entire population, but not a specific one. This data should only be used as a general
point of reference to better understand the comparison being done here.
Some particular issues come up from the special types of populations that are being evaluated
separately. For example, Figure 5-10 indicates that it will take 60 minutes for 100% of school
and daycare facilities to begin evacuation after receiving the warning and notification. It was not
stated in the report if this was a single wave or multi-wave evacuation from the schools or if the
schools had buses on campus or if the buses had to be brought in from somewhere else. Such
detailed information is needed to determine if the data is valid for a given scenario. Generally a
60-minute evacuation time for schools and daycares may be considered high, unless it is taking
into consideration the time it might take buses to be driven in from an offsite parking area. These
assumptions, while necessary to be coordinated with state emergency preparedness officials,
should be based on realistic data from drills or similar incidents that required evacuations, when
possible.
The rationale explaining why an assumption of linear loading rates over specific time periods
was used was not included in the report. This assumption may not be valid depending on how
large the time periods are. The longer the time period, the more important the assumption of a
linear behavior becomes. The loading rates from several evacuation studies indicate that the
loading rate on the evacuation network during an evacuation is not linear over specific time
periods. The curves in Figure 5-11, show that the loading rates are not linear but steep during the
onset of the evacuation and then level off at about the time when 90% of the population is on the
network. Since the time periods are not long, this assumption might have minimal impact on the
validity of the evacuation time estimate.
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Figure 5-11: Probability of Response after Receipt of Emergency Warnings
In Three Chemical Accidents
Shadow Evacuation
Only evacuation within the 10-mile emergency planning zone was considered in this analysis.
The possibility of shadow evacuation in Connecticut was not considered in the Earth Tech study.
In this study, all the calculations of evacuation times, road capacities, and other logistical
concerns assume no additional usage or loads by those outside the emergency planning zone who
may decide to evacuate without either instruction from authorities to do so.
Research on shadow evacuation by experts indicate that some shadow evacuation will occur, and
that it should be factored into emergency planning (refer to Section 5.2.3 for information on
shadow evacuation experts). EEM recommends that shadow evacuation should be considered in
an updated study for Millstone. While it may seem that Millstone may not have as extensive an
issue with shadow evacuation as Indian Point because of evacuation data resulting from the
number of times storms have threatened serious damage, it is speculative to say that the type of
person who might decide to wait-out a threatening hurricane would choose to ignore a nuclear
event.
Preliminary studies and/or surveys should be conducted to determine how much and how far
beyond the 10-mile emergency planning zone shadow evacuation in Connecticut will occur.
With shadow evacuation incorporated into the updated evacuation time estimates, emergency
managers will be in a much better position to make decisions and allocate resources during an
evacuation.
5.2.5.3 Evacuation Time Estimates for Emergency Planning Zones In New York State
Evacuation time estimates for winter weekday, winter weeknight, and summer weekend for fair
and adverse weather conditions were estimated in the study. These estimates represent the total
time for the total vehicles within the respective areas to evacuate. The estimates include the time
required for evacuation notification, preparation and mobilization activities, plus travel time out
of the emergency planning zone. The areas of interest in this review are Fishers Island and Plum
Island.
FishersIsland
Fishers Island is located partially within the 10-mile planning zone, at 7.5 to 10 miles from the
facility. This study indicates that the estimated population for winter weekday, winter weeknight,
and summer weekend are 418, 329, and 2,554, respectively.
IEM generated an approximation for the summer weekend population using U.S. Census 2000
data and obtained a figure of around 4,175 people. The difference in the peak populations for
Fishers Island is significant. The population figures used in this study may not be valid presently
and need to be updated.
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The evacuation of Fishers Island will take place by ferry to New London or Stonington in
accordance with the current radiological emergency response procedures. From either location
transportation assistance will be coordinated with state and local emergency preparedness
officials.
A transportation or coordination plan with state and local emergency preparedness officials was
not included in the report. Transportation and coordination issues such as single wave or multiwave evacuations, number of buses, number of bus drivers, municipalities and/or counties that
will be providing these resources, memorandums of understanding and coordination between the
various agencies should. be explicitly stated in the report as justification for the assumptions that
are made.
In the report only the evacuation procedure via New London is stated explicitly with the
following evacuation route-ferry to New London, US Route 1; CT Route 85; Interstate Route
95, CT Route 32 to Windham High School.
It was also estimated in the report that it would require approximately 255 minutes or 4.25 hours
to evacuate Fishers Island during a winter weekday or a winter weeknight. This evacuation
allows for 1 hour notification, preparation, mobilization time, 1.5 hours for the ferry to travel
round trip to and from the island, 1 hour to load and unload passengers, and 1 hour to bus
evacuees out of the emergency planning zone. During a typical summer weekend, this
evacuation time would be expected to increase by 2.5 hours to allow for a second ferry trip,
which would be necessary in order to accommodate the high seasonal population of the island.
This is a significant point because it relates to the issue of using current population data. If the
population increased significantly, this could cause one or more additional ferry trips. While the
winter time of 4.25 hours would have no impact on the total emergency population zone
evacuation times, the summer time of 6.75 hours is almost the same as the emergency population
zone evacuation time of 6.8 hours. Therefore, if even one additional ferry trip were necessary,
this could significantly impact the overall emergency population zone evacuation time.
More explicitly, from this study, the summer weekend population at Fishers Island is
approximately 6 times that of a winter weekday. With the assumption stated above of using only
one ferry in the evacuation, a ferry capacity of approximately 900 evacuees per trip (the ferries
now in service vary in their capacities), and a current summer weekend population of
approximately 4000 people, around 4 ferry trips will be required. Using the time estimates from
this study, each additional ferry trip increases the evacuation time estimates by 2.5 hours. The
total time that will then be required to evacuate Fishers Island on a summer weekend is 11.75
hours. The evacuation time for the Millstone emergency planning zone is 6.8 hours. Use of
additional resources would most likely yield shorter evacuation times, and use of more than one
ferry would reduce the number of ferry trips necessary. The use of additional public or private
marine transportation would further reduce the evacuation times. But the implications of an
extended evacuation time need consideration.
In the report it is stated that the use of a destination outside the emergency planning zone, such
as Stonington, would serve to reduce the evacuation time as opposed to using New London.
However, no details on this option involving the evacuation time estimates or specific bus routes
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to the reception center from Stonington was provided in the report. This may actually be a safer
option, as the evacuees will be ferried to a destination outside the emergency planning zone and
away from the nuclear plant. Another benefit could be a reduction of the amount of traffic within
the emergency planning zone network resulting in shorter overall evacuation time estimates. It is
a telling point that in discussions with both Fishers Island authorities and ferry authorities,
evacuation to Stonington was assumed.
Besides the clear need for the population updates, we recommend that this option of using
Stonington in evacuating Fishers Island be more clearly developed. Detailed analyses to
determine the evacuation time estimates, the specific routes for the buses to the reception centers,
and the impacts on the emergency planning zone evacuation time estimates should be conducted.
Plum Island
Plum Island is located approximately 8 miles south of the Millstone Plant and is the site of a
Department of Agriculture facility. Population for Plum Island is 256 on a typical winter
weekday, and 5 for both winter weeknight and summer weekend.
Plum Island is accessible via ferry to Orient Point located within the town of Southold, New
York, on Long Island. According to the radiological emergency response procedures, this area
could be evacuated within 45 minutes by utilizing the ferries. Even accounting for the required
notification, preparation, and mobilization, the evacuation time for Plum Island is significantly
shorter than that of the entire emergency planning zone, and would be expected to have no
impact on any other evacuation times.
There is no indication in the report as to what will happen to the evacuees when they get to
Orient Point. It may be correctly assumed that they will use personal transportation and would
not need a reception center, but that should be made clear. Also no coordination with the town of
Southold is included in the report. Southold's role in the event of an evacuation should be stated
explicitly in the report to justify the assumptions that are made in the analysis done by Earth
Tech.
The issue of shadow evacuation may have an impact here. The residents of Southold and other
neighboring towns may decide to evacuate. There are no plans available presently to handle such
a situation. Therefore shadow evacuation for this area should be included and planned for in the
next updated study for Millstone.
5.2.5.4 Observations Concerning Evacuation Time Estimates Review
Earth Tech's NETVAC model is a valid and acceptable model in establishing evacuation time
estimates for nuclear plants. It has been used by Earth Tech at over 40 nuclear sites, and in states
for coastal flooding scenarios. The current version of the software is called NETVAC 2, and has
been successfully reviewed at Atomic Safety and Licensing Board hearings.
The study being reviewed (most recently updated evacuation time estimates study) for the
Millstone Plant was conducted in 1997. Most of the data used in the study were obtained in 1990
(U.S. Census data) and in 1992 (telephone surveys for other demographic data, and evacuation
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network survey data). Presently, the demographics of this area and the roadway network are
likely very different from the data used to represent its current status. With the availability of
2000 census data, NUJREG-0654 requires that the evacuation time estimates for every nuclear
plant within the nation be updated once new demographic and or any other data used in
establishing the evacuation time estimates become available. The evacuation time estimates
study for Millstone should be updated using current demographic data of this area as well as
using updated evacuation network data, and assumptions regarding the manner and destination of
the evacuations from the island. This is a critical step that must be done to provide emergency
managers the information they need to make well-informed decisions with respect to the
plausibility of an evacuation in the event of a nuclear accident.
In summary, IEM established the following issues as being potentially problematic for the
accurate generation of meaningful evacuation time estimates:
" The time used for warning to diffuse throughout a population was not justified and seems to
be not consistent with accepted diffusion rates. The use of a 15 minute notification time does
not represent the slowest 10% of the population very well and could be artificially reducing
the overall evacuation time estimates.
" The school populations take up to an hour to load the network. While this may be a valid
assumption, there is no documentation on why.
" Shadow evacuations were not addressed in this study. This could have an impact on the
ability of the island inhabitants to get to their reception centers and should be evaluated.
" Transportation and coordination planning with state and local emergency officials was not
included in this report. It is essential that such plans be included or referenced in the report to
validate assumptions about coordinated responses. This is very necessary for evacuating both
islands, as they use different modes of transportation at various times in the evacuation
process. The emergency managers should be confident that the evacuation time estimates
were generated using the correct assumptions regarding coordinated efforts between agencies
IEM's most significant finding was related to the age of the data being used for the evacuation
time estimates. Significant population changes over the past 10 years should be reflected in the
evacuation study. In the instance of a summer weekend night, the population difference was
projected to be approximately 1,500 people, which could generate an evacuation time estimate 5
hours longer than currently projected. If this estimate were correct, this would change the 10mile emergency planning zone evacuation time estimate from 6.8 hours to 11.75 hours. Less
conservative evacuation assumptions (e.g., no ferry is inoperable so more than one ferry would
be available to evacuate people off Fishers Island) would also have a significant impact.

5.3 Alert and Notification System Review
The alert and notification system is a critical component of the emergency response system.
Radiation is an invisible hazard and for most accidents that could potentially occur at Indian
Point, there would be few environmental cues that an accident has occurred. People living,
working, and transiting through the area would not know that they need to discontinue their
normal lives and take protective action. The alert and notification system provides the initial alert
that something out of the ordinary has occurred. The notification part of this system then gives
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them information on what has occurred or may occur, who is at risk or potentially at risk and
what protective actions are recommended.
5.3.1 Review of Indian Point Alert and Notification System
The alert system at Indian Point consists mainly of sirens that are designed to be activated in an
emergency. In addition, tone alert radios are to be used in population centers around Indian Point
which fall under the Low Siren Coverage Area. That is, tone alert radios are deemed necessary
for those population centers that do not pass the FEMA Alert and Notification Criteria. In
addition, several Personal Home Alert Devices ("PHADs"), which are small sirens, are mounted
on home electric meters. However, the Nuclear Regulatory Commission found a problem with
the maintenance of these devices. For instance, there are no approved testing procedures, no
feedback procedure to find out about PHAD deficiency, and no evaluation process to check for

current adequacy of the PHADs. Route alerting, a practice in which emergency personnel drive
around neighborhoods alerting residents, is also practiced. Finally, notification is expected to

occur through the Emergency Alert System. County agencies are responsible for route alerting
and activation of the Emergency Alert System.
IEM reviewed Indian Point's alert and notification system to independently verify that within the
10-mile emergency planning zone, the system meets the FEMA Alerting Criteriafor Alert and
Notification.As part of the review, IEM evaluated sound level contours generated from the most
recent sound propagation study. The model used in the study includes the effects of topography,
vegetation, and meteorology around the Indian Point facility.
5.3.1.1 Independent Review Methodology for Evaluation of Indian Point Alert and
Notification System
IEM's independent review of Indian Point's alert and notification system is based on:
" "Alert & Notification System-Indian Point Nuclear Power Plant," prepared by New York
Power Authority and Consolidated Edison Company of New York, August 1984;
" "Wyle Research Report-Alert System Design for Indian Point Nuclear Power Plants, July
1984;" and the
" "Wyle Research Report-Alert System Design for Indian Point Nuclear Power PlantsAppendix C, July 1984."
The first two documents discuss the details of the types of sirens used, the plans and procedures
that have been designed to best alert the areas surrounding Indian Point in the event of an
accident, and the most recent sound propagation study for Indian Point. The last document is a
compilation of the results from the sound propagation65model and consists of figures showing
sound contours for all the sirens around Indian Point.

0 The alert and notification analysis conducted by IEM was constrained in scope. IEM did not perform model runs using any sound propagation
model to check results presented in the document. As a result, IEM can only provide an overall review of the model used by Wyle Research to

produce the sound contours.
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IEM began the review by studying the demographics, geography and meteorology of Indian
Point. The demographics of the region surrounding the nuclear power plant play a major role in
the design of an effective alert and notification system, since demographics determine the level
of ambient noise 66 that exists in any population center: the larger the population density in any
area, the higher the ambient noise level. For sirens to be heard in such areas, the minimum sound
level that must be generated by the sirens should be higher than in areas where the ambient noise
level is lower. Similarly, geographic features of the area such as forested regions, water bodies,
and hilly terrain are extremely important factors influencing the sound-level intensity. For
instance, population groups that are located in extremely hilly terrain may not be able to hear the
siren because the hills and mountains intercept the sound waves and reduce their intensity. As
will be discussed in more detail later, meteorological conditions such as wind speed, wind
direction, and temperature gradients also have a significant effect on sound intensity levels.
IEM evaluated the sound propagation model by studying the various assumptions that were made
in the model. The actual method used to calculate sound levels was also evaluated by comparing
the theory with available state-of-the-art models for sound propagation. The main focus of IEM's
evaluation constituted studying the predicted sound contour levels. A contour level is a collection
of locations that receive the same sound intensity. For instance, the predicted sound level
contours for Indian Point in the appendix of the alert and notification design document consist of
the collection of locations that receive 60dB through 70dB sound-intensity levels in steps of 5dB.
Computer simulation is used to decide how many sirens are needed for a certain county and
where they need to be located. The computer simulation program consists of a sound propagation
model that uses fundamental acoustic equations to predict the path of sound waves and their
attenuation because of various environmental factors. This sound propagation model needs to be
sufficiently accurate (or at least conservative 67) in its predictions of sound-level intensity so that
the results can be used to set up an effective siren system.
After the evaluation of the sound propagation model, IEM compared the field data of observed
sound levels with FEMA's minimum requirements. Based on ambient noise and other
demographic data, FEMA has developed standards and requirements that alert and notification
systems must meet. For instance, standards require that within the 10-mile emergency planning
zone, areas with certain population density must be alerted using a minimum sound level in order
to ensure that the warning siren tones are audible to the entire population. After the siren system
is put in place, field data is collected to determine the actual sound levels produced by the sirens
in a test scenario. An effective alert and notification system is one that satisfies these minimum
standards for all population centers.
5.3.2 Alert and Notification Review Findings for Indian Point
This review includes FEMA alerting criteria, 10-mile emergency planning zone demography,
geography, and meteorology around Indian Point; and review of the Indian Point Alert and

"Ambient noise signifies the background noise that exists in any population center. For instance, the ambient noise in a center that is located
near an airpori is much larger as compared to a center that is located in a rural area
67A conservative sound propagation model is one which predicts sound level intensity that are lesser in value than the actual sound levels that
would be observed.
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Notification Plan. The Indian Point Alert and Notification Plan review includes alert devices,
emergency alert systems, backup alternative systems, and the sound propagation model (sound
contours).
5.3.2.1 Emergency Planning Zone Demography, Geography, and Meteorology
The FEMA alerting criteria are population-density dependent. For areas that have a population
density of more than 2000 people per square mile, sound levels should be at least 70 decibels.

For areas that have a population density of less than 2000 people per square mile, sound levels
should be at least 60 dB.

The area surrounding Indian Point is divided according to the following demographic features:
E Areas with population densities above 2000 people per square mile-Includes areas in the
northwest region of Westchester County, encompassing the following population centers:
Peekskill, Ossining, Cortlandt, Yorktown, Croton-on-Hudson, and Lake Mohegan.
0 Areas with population densities below 2000 people per square mile-Includes the population
of Lake Peekskill in Putnam County, Stony Point and Haverstraw in Rockland County, and
Highland Falls and Fort Montgomery in Orange County.
* Rural areas with sparse population densities-Includes the remaining area within the 10-mile
Indian Point 10-mile emergency planning zone.
* Park lands and military facilities-Includes the Palisades Interstate Park System and the U.S.
Military Academy at West Point. These facilities are located mainly on the west side of the
Hudson River in Rockland and Orange Counties.
In the geographical area around Indian Point, the elevation range is from 50 feet to a maximum
of 1000 feet above mean sea level. The topography could be broadly categorized into the western
area and eastern areas. The western area is characterized by steep and heavily wooded terrain,
including the Dunderberg and West Mountains and the Buckberg Mountain. The eastern area has
generally much lower peaks and ridges, including the Spitzenberg and Blue Mountains. The
Hudson River runs through the approximate middle of the plume emergency planning zone in the
north-south direction. The meteorological conditions around the Indian Point area are given in
Tables 1-3 of Appendix F.68
5.3.2.2 Review of Indian. Point Alert and Notification Plan
The Indian Point alert and notification system originally consisted of 151 sirens located
throughout the 10-mile emergency planning zone. Three additional sirens were added after the
March 1982 Siren System Test. All but one of the sirens is the high-powered, rotating type
manufactured by the Alerting Communicators of America (alternating current) Model
Penetrator-10. The remaining siren, a Whelen Type WS-2000 electronic siren (#247), has been

""Final Environmental Statement Related to Selection of the Preferred Closed Cycle Cooling System at Indian Point #3." December 1979. Pages
1-12.
"There are two types of sirens that look physically similar. One type is powered by a 10 HP electric motor and produces a continuous dual tone
sound with fundamental frequencies of 510 Hz and 680 Hz. The other type is powered by a 15 HP electric motor and produces a continuous
single-tone sound at a fundamental frequency of 453Hz-IThe rotational speed of both types of sirens is about 3-4 revolutions per minute. The
sound output of the dual tone sirens is 119 dB measured at a distance of 100 feet from the siren along its centerline. The sound output of the
single-tone sirens, on the other hand, is 115 dB at a distance of 100 feet from the siren along its centerline.
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installed in Rockland County as a requirement for the special notification needs of the local
community. The sirens in each county are controlled by the respective county authorities.
In addition, a route-alerting system is installed at Indian Point as a backup alternative service in
case any siren system stops working. In case of a siren system malfunction, each county's
Emergency Operations Center director has a process in place to alert either the county's sheriff
or the local police department to activate route alerting. County plans indicate that route alerting
will require 15 to 45 minutes to implement during an event.
5.3.2.3 Discussion of Sound Contour Levels
Wyle Laboratories has published siren level contour results from the sound propagation model
for the area around Indian Point as an appendix to the report. This appendix consists of four
sound intensity contours that range from 75 dB to 60 dB in steps of 5 dB for each of the 15 1
single- or dual-tone sirens installed in that area. The sirens cover an area of four counties:
Westchester (77 sirens), Putnam (10 sirens), Orange (16 sirens), and Rockland County (51
sirens). The contours have been used by Indian Point to decide on the location of each siren in
the counties.
In addition, a full-length paper copy of a map of the field data collected for siren-level contours
for 60 dB and 70 dB sound levels were provided to IEM. The comments below are based on the
map-study of this field data.
Westchester County consists of population centers that are some of the most densely populated
in the area around Indian Point. Based on the model results, it appears that almost all of the
Westchester County area is within the 70dB sound level range, and as such, satisfies the
requirement of the Alert and Notification Plan. In fact, on the western side of Westchester
County, the 70dB contours extend well into the Hudson River because 77 sirens have been
placed in the county, thereby ensuring good coverage in the populated areas.
Lake Peekskill is the only population in Putnam County with a population approaching 2000
individuals per square mile. The contour map shows it as a 70dB contour. In Putnam County, the
70dB contours do not extend as far out as they do in Westchester County. The 10-mile radius is
intersected largely by the 60dB contours that cover most population centers with small
populations. Since Putnam County does not have as many densely populated population centers
as Westchester County and also since its area within the 10-mile emergency planning zone is
relatively small, fewer sirens are installed there.
Highland Falls and Fort Montgomery are the two population centers in Orange County with
sizeable populations. Fort Montgomery lies within 5-mile radius around Indian Point, while
Highland Falls lies within the 10-mile radius. It can be seen from the contour maps that both
population centers are covered under the 70dB siren-level contour. This is favorable, since even
as the population in these population centers grows beyond 2000, they should still satisfy the
FEMA alert and notification requirement.
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Rockland County consists of two main population centers of Haverstraw and Stony Point, both
with populations of less than 2000. Both population centers lie in the 5-mile radius of Indian
Point and within the 70dB siren-level contour.
Therefore, it appears that there is adequate siren coverage in the Indian Point area. However, it is
still feasible to have localized places where sound does not travel well. Actual field siren tests
determine these areas.
Also, based on review of the sound propagation model, IEM makes the following suggestions to
better estimate the sound-level contours:
" The model used to generate the sound contours is simplistic. Whiile it does attempt to take
into account the various effects the environment has on the attenuation of a sound wave, most
of the physics is included in a simplistic fashion. In particular, the handling of the effects of
hilly terrain, temperature, and wind-speed gradients is likely to be over-conservative (i.e., it
understates the range of the sirens).
" Several assumptions and approximations were made to make the model runs more efficient
to fit the computing power and resources of the times; however, between the time of the
publication of these sound-level contours and the present, major advances have been made in
the computational techniques that exploit the speed and efficiency of modern computers. The
advent of faster and more efficient machines has, to a large extent, allowed the use of more
complex and more accurate acoustic models that take into account all of the above effects in
a more consistent and fundamental fashion.
" IEM previously stated that the siren sound propagation study that was originally done to
support placement of alert devices around Indian Point appeared adequate using the
technology available at the time. Significant differences between the original results and an
updated sound propagation study using more modem computer code are unlikely, but this
can only be confirmed with data from an updated study. Since the state of the art for such
studies has matured and newer computer modeling codes can accommodate more of the
physics involved in propagation of the alert signal (better handling of atmospheric
attenuation of the sound based on different weather conditions for example), IEM
recommends that new sound-level contours for the Indian Point site be run using any one of
the modern acoustic wave propagation programs that are available either commercially or
through free download from the Web sites of some of the US government laboratories. There
are several types of acoustic models to choose from, and they vary in their degree of
sophistication based on the kind of approximations and assumptions made. Of the three
principal methods popularly used in sound propagation modeling-the Normal Modes
method, the parabolic equation method and the ray-tracing method-it is TEM's belief that
the programs that employ the ray-tracing method are best-suited for the needs of siren
contouring, since the ray-tracing method combines speed, efficiency, and accuracy at an
optimal level.
Overall, IEM reviewers concluded, based on the siren contour field data results, that the siren
coverage requirements of FEMA are indeed being satisfactorily met by the Alert and
Notification Plan at Indian Point.

James Lee Witt Associates, 2002

Pg 110
Page
1

Review of Emergency Preparedness at Indian Point and Millstone-DRAFT

The Nuclear Regulatory Commission also requires the Indian Point facility to report on the alert
and notification system. These self-reports are part of the Nuclear Regulatory Commission
performance indicator program. The section below contains information submitted to the Nuclear
Regulatory Commission by the Indian Point plant on the alert and notification system currently
in place.
5.3.2.4 Alert and Notification System Reliability: Nuclear Regulatory Commission Data
According to the Nuclear Regulatory Commission Inspection Manual, the alert and notification
system has been identified as "the most risk-significant equipment system maintained by nuclear
plant emergency preparedness programs" because it is a crucial link for alerting and notifying the
public of the need to take protective actions. The Nuclear Regulatory Commission deems the
alert and notification system as one of only three important pieces of the emergency
preparedness system at the facility.
The Nuclear Regulatory Commission requires plant owners to conduct periodic tests of the siren
systems at each site. Results of these tests are sent back to the Nuclear Regulatory Commission
to be incorporated into performance indicators on alert and notification system reliability. The
utility is required to show the percentage of sirens on the Indian Point site capable of performing
their function in periodic siren testing. The intent is to measure availability of the sirens to
broadcast warning messages during an emergency.
The indicator is calculated every 12 months by dividing the total number of alert and notification
system siren tests by the number of successful alert and notification system siren tests. In
general, Nuclear Regulatory Commission requires the following (as per NUREG-0654,
Appendix 3):70
Silent Test: every two weeks
* Growl Test: Quarterly and after maintenance is performed
" Complete Cycle Test: at least annually
"

The Nuclear Regulatory Commission requires that 90% of siren tests are successful, and a
success rate of 94% is considered as exceeding the requirement. A 90% or above score is rated
"GREEN" by Nuclear Regulatory Commission. Less than 90% is rated WHITE, triggering
increased and mandatory regulatory oversight. Nuclear Regulatory Commission also looks for
the reliability of each siren. It is, for example, not acceptable for the overall system reliability to
be above 94% but for individual sirens to fail consistently.
Figure 5-12 below shows alert and notification system performance thresholds for Indian Point 2
and Indian Point 3 from the first quarter of 1999 to the second quarter of 2002 As shown in the
figure below, the alert and notification system reliability measurements for both reactors are
relatively consistent from 1999 to 2002. The percentage of successful alert and notification
system siren tests has stayed above 98%.

70

FEMA may approve deviations from this schedule.
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Figure 5-12: Alert and Notification System Performance Thresholds for Indian Point
Figure 5-13 below shows alert and notification system performance thresholds for Millstone 2
and Millstone 3 from the first quarter of 1999 to the second quarter of 2002. As shown in the
figure below, the alert and notification system reliability measurements for both reactors are the
same for the documented period. As with Indian Point alert and notification thresholds, the
percentage of successful alert and notification system siren tests has stayed above 98%.
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Figure 5-13: Alert and Notification System Performance Thresholds for Millstone
5.3.2.5 Providing Timely, Accurate, and Meaningful Public Warning: A Performance
Outcome Analysis
Public alert and notification is sent out using sirens, tone alert radios, Emergency Alert System
and route alerting (as a back-up or augmenting method). The equipment to alert and notify
people is only a part of the overall emergency warning process. A much larger, more complex,
and more time-consuming part of the process is the manner in which the public actually gets
warned. Warning diffusion is the rate at which the public becomes aware of the information
being disseminated from the emergency management authority. People are not warned as soon as
the alert and notification equipment sounds and provides messages. Some people hear the blare
of the sirens and tone alert radios and tune into their Emergency Alert System to hear messages
and understand what is being conveyed. Many others hear the sirens and tone alert radios and
seek confirmation from neighbors, friends or authorities (hence the need for a hot line, as
recommended elsewhere). Others do not hear or do not pay heed to the sirens, tone alert radios,
and route alerting. We recommend that a "reverse 911" system be used in coordination with the
existing public alert and notification systems for Indian Point and Millstone to increase the
speed, credibility and understandability of the warning around the facilities. "Reverse 911" is a
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community alerting system that rapidly places phone calls with a prerecorded message
containing important alert information to particular geographic areas within counties.
Disaster researchers have examined this diffusion of public warning through the populace. They
have collected information on how this warning diffuses through the population in response to
alert and notifications during evacuations executed in response to large-scale chemical spills.
The rate at which the public receives warning and takes action is derived from data presented in
EvaluatingProtectiveActionsfor Chemical Agent Emergencies.7 Figure 5-14 below shows the
warning diffusion in time. A key point is that warning propagates through the public at a
predictable rate based on the type of alert and notification systems in place. It is very important
to note that if tone alert radios were incorporated, the warning diffusion time could be reduced
by approximately 50%. Another is that combining many different alert and notification methods
can dramatically speed up warning diffusion. The curve below incorporates data on the diffusion
of warning to transient, permanent, and special populations and is72therefore appropriate to use as
"general" warning diffusion curves for all three population types.
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Figure 5-14: Warning Diffusion for a Combination of Selected Notification Systems 73
Once the public is warned, they still do not take action immediately. Most people go through a
decision process that involves thinking and deciding what their next actions are. The majority of

)' Rogers, 0.0O., et al., EvaluatingPrtectiveActions for ChemicalAgent Emergencies (ORNL-6615), Oak Ridge, "IN: Oak Ridge National
Laboratory, 1990.
could be differences between a
'n The rates derived in this study are taken from chemical (HIAZMAT) incidents. IEM acknowledges that therev
population at risk from a chemical accident and thepo¢pulations surrounding a nuclear energy facility. However, the Rogers, et al., data represents
the best empirically derived and peer reviewed public response information associated with evacuations.
"Rogers, page 25.

James Lee Witt Associates, 2002

Page 114

Review of Emergency PreparednessatIndian Point and Millstone-DRAFT

the public will not start following instructions that are provided by an alert and notification
system immediately - they will do several common things such as closing up their houses/offices
or confirming that the protective action is warranted by perhaps calling a neighbor or a family
member. Public mobilization ("mobilization") is the rate at which the public completes the
decision process to act according to instructions provided through the warning process. Disaster
researchers have also noted the time that this process takes and have provided heuristics on how
long this takes. This mobilization curve, Figure 5-15, shows the rate at which the public begins to
take protective action once they have received and understood the warning.
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Figure 5-15: Population Mobilization Times 7 '

Public education is one of the key items that can impact how fast and effectively people
mobilize. The dilemma of public education is that since people are generally busy with their own
lives, it is difficult to send messages on emergencies and have them be received and
incorporated. Disaster research into mobilization and public education for other hazards has
indicated that there are two actions that can assist in impacting the public's ability to mobilize
faster during an emergency75 :
a The form, content, frequency and legitimacy of the person delivering the warning message at
the time of an emergency
* Family preparedness plans developed prior to a disaster

In addition to public education efforts that can enhance the public's ability to mobilize during an
emergency, business information technology systems can be integrated with alert and

' 4Rogers, 25.
" Beriwal, Madhu. StrategicPublic EducationPlanforAnniston Site. Innovative Emergency Management, December 1998. IEM/TECg8-038.
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notification systems so that individuals receive information about an emergency in a speedy and
more effective fashion. Notifications can immediately be sent to all terminals linked into a
system.
The public needs to be warned in time, with accurate information on what is happening and how
it can protect itself, and the information has to be understandable to the public. If the desire is to
evacuate people before the hazard arrives near the people, it is necessary to initiate the alert and
notification systems in time to allow the warning to diffuse and the mobilization to occur for a
significant proportion of the population. Refer to Chapter 9 for a discussion of this issue with a
performance analysis of the observations gathered from the September 24, 2002 full-scale
exercise.
The scope of work under the evacuation time estimate study includes a survey of the population
to gauge the level of public education required. This survey may show some of the Indian Point
unique aspects of public education and mobilization.
The public needs to be warned in time, with accurate information on what is happening and how
they can protect themselves, and the information has to be understandable to them. If the desire
is to evacuate people before the hazard arrives near the people, it is necessary to initiate the alert
and notification systems in time to allow the warning to diffuse and the mobilization to occur for
a significant proportion of the population. Refer to Chapter 9 for a discussion of this issue with a
performance analysis of the observations gathered from the September 24, 2002 full-scale
exercise.
5.3.3 Review of Millstone Alert and Notification System
The alert and notification system at Millstone is a critical component of the facility's emergency
response system. Given that the hazards at both locations is nuclear radiation, if there were an
accident, people living, working, and commuting through the area would not know that they
need to take protective action without some kind of warning system. The alert and notification
system provides the initial alert that something out of the ordinary has occurred. The notification
part of this system gives the public information on what has occurred or may occur, who is at
risk or potentially at risk, and what protective actions are recommended.
TEM reviewed Millstone's alert and notification system to independently verify that within the
10-mile emergency planning zone, the system meets the FEMA Alerting Criteriafor Alert and
Noti~fication. This review focuses its attention mainly on the Fishers Island since this is the only
region in the plume emergency planning zone that lies within the state of New York, apart from
Plum Island which is considered elsewhere. As part of the review, IEM planned to evaluate
sound level contours generated from the most recent sound propagation study to check if Fishers
Island is covered under the appropriate sound contour.
5.3.3.1 Alert and Notification Independent Review Methodology
IEM's independent review of Millstone's alert and notification system is based on:
*"Millstone Nuclear Power Station-Siren Public Alerting System," prepared by Millstone
Nuclear Power Station, December 1998;
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This document discuss the plans and procedures that have been designed to best alert the areas
surrounding Millstone in the event of an accident, a description of the siren system, and the range
calculation and contours from a recent sound propagation study for Millstone.
IEM began the Millstone alert and notification review by studying the demographics and
geography of Fishers Island.7 Next, IEM evaluated the sound propagation model by studying the
predicted sound contour levels. After the evaluation of the sound propagation model, IEM
compared the field data of observed sound levels with the FEMA minimum requirements.
5.3.4 Alert and Notification Review Findings for Millstone
This review follows the same sequence of analysis as that of the Indian Point alert and
notification system review.
5.3.4.1 Emergency Planning Zone Demography, Geography, and Meteorology
Figure 5-16 shows the Millstone plume emergency planning zone. As can be seen from the
figure, only the western half of Fishers Island is actually in Millstone's 10-mile emergency
planning zone. This is also the half of the island where the majority of the population is located.
The population on Fishers Island reaches a maximum of 4000+ in the summer months, but the
population density is still less than 2000 per square mile. Therefore the Fishers Island population
needs to be covered by a 60dB sound contour in order to satisfy the FEMA criterion. There does
not appear to be any significant topographical variation on the populated portion of Fishers
Island within the emergency planning zone.

71Information on the meteorology around Millstone was not supplied to IEM.
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Figure 5-16: Millstone 10-Mile Emergency Planning Zone
5.3.4.2 Review of Alert and Notification Plan
The siren public alert system in the Millstone emergency planning zone consists of 156 sirens, of
which, 6 sirens are located on Fishers Island. All sirens are electronic and manufactured by the
Whelen Engineering Company of Deep River, Connecticut. There are different types used based
on their output sizes: 109dBC, 1 12dBC and 115dBC.77 Each siren produces three different
signals, depending upon the type of emergency. No information on backup systems was provided
to IEM for this review.
5.3.4.3 Discussion of Sound Propagation Model
The model used to calculate the intensity of sound at Millstone is an extremely heuristic model.
The model starts by calculating the range for a siren for 60dB and 70dB sound level ignoring all
external effects. It then systematically reduces the range of these sound levels because of the
presence of barriers such as hills and buildings. The barrier reduction equations are based on the

"7 These

sizes are based on tests in a qualified laboratory, sponsored by the manufacturer on representative sirens. The actual sirens are battery
powered, with the batteries continually charged from the 120-volt electricity distribution grid.
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ones in Federal Highway Administration Highway Traffic Noise Prediction Model. These
equations predict that there would be a reduction in sound of about 5-8 decibels when there is a
barrier that interrupts the line-of-sight from source to receptor; the sound bounces off and is
absorbed in the barrier. If the line-of-sight is not direct in the first place, the reduction of sound
from the barrier is even larger, at a reduction of about 20-23 decibels.
The model does not predict any sound levels at receptors that lie over hilltops or abrupt edges of
ravines, which renders the model over-conservative. In addition to this, scattering of sound due
to tree-lines in forested region is also not taken into account in the model. The scattering makes
sound levels increase or stay the same, and since the model ignores the scattering, the model can
be considered all the more conservative. Finally, the model does not take into account that sound
levels that result from two or more sirens can overlap and increase the overall sound level in an
area covered by both sirens. Ignoring this fact also makes the model conservative.
5.3.4.4 Discussion of Sound Contour Levels
Based on the sound contour map provided, it is evident that the 60dB contour covers the entire
area of Fishers Island and as such satisfies the FEMA alert and notification criterion. There is,

however, a wedge just north of the F1 siren that brings the contour very close to the edge of the
north shore of the island. It can be surmised that this effect may be meteorological because of a
strong wind pattern blowing from the north. IEM suggests that to be extra-conservative, another
tower could be added to push the contour outward farther to the north. For information about
IEM's recommendation for Indian Point's use of a state-of-the-art model, refer to Section 5.3.2 of
this report.

5.4 Communications System Review
In the midst of an emergency, responders depend on a number of communications systems to
transmit critical information and coordinate response and recovery actions. These systems can be
as simple as two-way radios or as sophisticated as an interconnected network of computer
systems and handheld computer devices. The key to the success of the overall communications

system is the ability of different types of systems to communicate with each other, or
interoperability,and the availabilityof the system during an emergency.
The events of September 11, 2001 illustrate the importance of ensuring that emergency
communications systems are interoperable and available:
" The World Trade Center was a central communications node for voice and data traffic used
by both private entities and emergency management agencies. Thus, the collapse of the
towers destroyed the communications backbone for the area. 78 Both the police and fire
departments' communications systems were temporarily inoperable as a result of the collapse
of the buildings.

" With many communication channels lost, unprecedented network traffic jammed the
remaining functional communication links. The disaster generated so much communications

7

FirstLine ofDefense: Tools and Technology Needs ofAmerica's FirstResponders--nvestigativeResearch,Chapter 2, Accessed at
http'J/www.ists.darmouth.edu/IRIA/fld/fld2.htm.
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traffic that first responders and emergency officials could not use the land-lines and cellular
and two-way pager systems that were still functional after the attacks. Not enough radio
spectrum was available to support that amount of network traffic, as the system was not
designed for that demand. As a result, communications between first responders and federal,
state, and local agencies were severely disrupted79during and after the hours of attack. This
resulted in slower and uncoordinated responses.
The Emergency Operations Center-the center for coordination of activities during
emergencies in New York City-was housed in 7 World Trade Center, which collapsed as a
result of the attacks. Consequently, there was no central command to coordinate and control
response operations immediately after the collapse. Make-shift command centers were
but they were not sufficiently equipped to
created in and around downtown Manhattan,
80
handle a situation of such magnitude.
The New York Police Department and the Fire Department of New York used different
communications systems that were not interoperable. As a result, the New York Police
Department helicopters flying above the towers were unable to relay information to the Fire
ground or to those inside the twin towers regarding the
Department command center on the
8
structural damages to the towers. 1

While the effects on the communication infrastructure caused by the destruction of the World
Trade Center may not be the same as the effects expected to be produced by a radiological
emergency, this example illustrates the need for emergency communication systems that are
interoperable and available. A release at Indian Point will involve emergency personnel from the
facility, the State of New York, and four counties. Communications for a response to a release at
Millstone will have the added challenge of coordinating with jurisdictions in Connecticut.
Communication will be further complicated by the need for effective coordination with many
federal agencies, such as the Nuclear Regulatory Commission and FEMA. Emergency personnel
must be able to communicate quickly, continuously, and accurately to provide the information
needed to manage the rapidly evolving emergency a radiological event would be.
5.4.1

Components of Effective Emergency Communications Systems

The potential for chemical, biological, or other weapons of mass destruction attacks, as well as
the ever-present threat of natural disasters such as earthquakes and tornados, demand public
safety communication systems that are adequately prepared to protect the security of their
communities in light of these threats.
The Association of Public Safety Communications Officials ("APCO") International, the world's
oldest and largest non-profit professional public safety communications organization, has
identified several initiatives regarding the role of public safety communications in Homeland
Security.8 2 These initiatives echo recent recommendations by the Gilmore Commission, a
committee tasked with providing the US Congress with advice regarding domestic response

FirstLine of Defense, page 27.
•IncrearingFDNY'z Preparedness,Fire Department of the City of New York, Mckinsey & Company, 2002.
'Increasing FDNY's Preparedness,Fire Department of the City of New York, Mckinsey & Company, 2002.
12 APCO. APCO InternationalHomeland
Security White Paper.August 2002. Accessed at http://vwwwApco91 1.org/about/gov/HSTFWP.pdf.
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capabilities for terrorism involving weapons of mass destruction in their December 2001
report.8 3 They include sufficient radiospectrum, interoperability,redundancy, and security.
5.4.1.1 Radio Spectrum and Interoperability
The radio spectrum is the finite range of frequencies within the electromagnetic spectrum in
which radio transmission and detection techniques may be used. It is organized into bands of
wavelengths or fre uencies such as UHF or VHF, which are then sub-divided into frequencies or
megahertz (MHz).: The Federal Communications Commission is responsible for managing this
limited resource, and issues licenses for groupings of frequencies called channels.
A significant issue for public safety communications is the lack of sufficient available radio
spectrum. The Public Safety Wireless Network Program states, "The aggregate amount of radio
spectrum allocated for public safety entities cannot satisfy existing day-to-day communications
requirements or support interoperability requirements. The overall need for additional spectrum
stems from enhanced mission requirements driven by population growth and numerous changes
in demographics." 8 5 This lack of available spectrum has several important consequences on the
ability of emergency management agencies and field personnel to meet current communications
needs or to plan for the future.
The number of users for any one public safety channel is often too great for effective
communications during emergencies. In addition, radio spectrum is no longer just used for voice
transmission, but now systems originally utilized for voice carry data, videos, and images. 86 This
has resulted in serious congestion of electronic transmissions over the limited radio spectrum.
The implementation of new communications tools such as wide-area mobile data systems, which
can provide not only text communications but also high resolution images, is seriously limited by
available spectrum. Perhaps most importantly, the lack of radio spectrum significantly impacts
systems
interoperability concerns. Interoperability is defined as the condition of communications
88
achieved when information can be exchanged directly and satisfactorily between users.
As was illustrated in the introduction, situations can arise in public safety communications when
responders from different agencies responding to the same emergency cannot communicate
within and across departmental and jurisdictional boundaries. Without interoperability of
communication systems, an emergency response may be uncoordinated, resources may not be
utilized to their fullest extent, and perhaps most tragically, information regarding developing
events may not easily be disseminated to all responders.

"T'rhe Advisory Panel to Assess Domestic Response Capabilities for Terrorism Involving Weapons of Mass Destruction. The Thirdknnual
Reportto the Presidentandthe Congress. December 2001.
"National Telecommunications and Information Administration, Institute for Telecommunication Sciences. Telecommunications: Glossaryof
Telecommunication Terms. FED-STD-1037C. Accessed at http'I/www.its.bldrdoc.gov/pub/fs-I 037/CONTENTS.PDF.
&sPublic Safety Wireless Network Program. A ProgressReport on Public Safety Spectrum. November 2001.
"Smith, Brenna and Tom Tolman. "Can We Talk?" NationalInstitute ofJusticeJournal.April 2000.
7APCO.
89

National Telecommunications and Information Administration, Institute for Telecommunication Sciences, page 76.
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Local, state, and federal governmental public safety agencies currently operate in eleven separate
frequency bands and use a varied set of operating modes.8 9 Affordable technology does not exist
that allows a single radio to communicate across all frequencies in the radio spectrum. In fact,
few radios can operate in two or more bands or operating modes. Equipment purchased from one
manufacturer is often not capable of communicating with another manufacturer's products.
An example of a technology that allows for effective interoperable communication is trunked
radio systems. Trunked systems make efficient use a limited number of radio channels to provide
a large number of 'private' talking channels so as to ensure consistent communication and
contact between involved agencies. The system is operated by a computer that reassigns channels
based in momentary demand, giving very flexible and private access to many groups of users,
and reducing frequency crowding.
Additional allocations of radio spectrum to public safety users, especially in adjacent spectrum
allocations, will do much to improve the problem of interoperability, both by relieving current
congestion and by providing capacity for new technologies.90 Additional radio spectrum has
been recently allocated to public safety, including 2.6 MHz reserved specifically for
interoperable communications. The FCC established the Public Safety National Coordination
Committee to plan for optimal use of the newly allocated interoperability spectrum. 91 This
committee maintains that "wider data channels for higher throughput rates will be the direction
technology will pursue to meet operational requirements of public safety users." 92 The NCC is
actively involved in developing standards for wideband channels, encryption, narrowband
channels, and receivers.
5.4.1.2 Redundancy
Emergency communications systems must be accessible at all times, regardless of the situation.
Emergency managers should prepare for primary communications failures during any type of
natural or technological emergency. These failures include destruction of the communications
hardware (towers, cables, fiber optics, etc.), communications network jamming, computer system
hacking, and weak signals, to name a few. The potential for failure of the primary
communication system requires that redundancy be built into the overall communications system
to anticipate and mitigate any future primary communications failures. APCO states, "By
identifying, planning for, and implementing "back-up" or redundant systems, agencies increase
the effectiveness of their operations during times of uncertainty or massive attack."93
New technologies that have proven themselves in desperate times include wireless pagers,
laptops, cell phones, personal digital assistants, hand-held computers, and satellite phones. It is
expected that in the next few years, three new satellite services will come on-line, providing

"Federal Communications Commission, Public Safety National Coordination Committee Technology Subcommittee. Technology Subcommittee
Report
andRecommendations.January 200 1.
9
APCO, cited on page 77.
"Public Safety Wireless Network. Radio Spectrum: A Vital ResourceforSaving Lives andProtectingProperty.Accessed at:
httpJ/www.pswn-gov/hibraryd-radio._pectru-guide.pdf.
"Public Safety National Coordination Committee, Technology Subcommittee, Federal Communications Commission. Report and
Recommendations. January 19, 2001.
"APCO.
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One of the biggest advantages of satellite technology is that there is little-to-no use of the
terrestrial communication infrastructure, which eliminates or drastically reduces chances of
damage due to natural disasters.
5.4.1.3 Security
Public Safety Wireless Network states, "Communications systems security generally includes
four components-physical security, network security, communications security and
administrative security."95 Physical security involves protecting facilities such as
communications centers, remote tower sites, maintenance facilities, and other communications
hardware. Network security includes the protection of the software utilized to operate
communications systems. Administrative security involves the use of procedures to guarantee the
confidentiality of security plans, procedures, and documentation.
Communications security involves the steps taken to preserve the confidentiality and integrity of
radio transmissions. Security of broadcast signals is an issue of increasing importance to public
safety communicators, especially in light of escalating concerns of terrorist surveillance. Radio
receivers that allow monitoring of public safety and emergency response communications are
available to the general public.

5.4.2 Current Communications Technology Inventory
IEM reviewers identified existing communications technology systems and plans in Westchester,
Putnam, Orange, and Rockland County Emergency Operations Centers and the New York State
Emergency Operations Center, as well as at the Indian Point Emergency Response Organization.
An inventory of the existing communications systems for each of the aforementioned
jurisdictions is detailed in this section (5.4.2).
The inventory list was prepared with information gathered from personnel and radiological
emergency plans from Indian Point, the State of New York, and the counties of Westchester,
Rockland, Orange, and Putnam.
For the Millstone plant and surrounding jurisdictions, IEM did not have access to detailed
inventory information for each responding entity as with Indian Point. For example, we could not
review the radiological emergency preparedness plan or communications information for New
London County. The Suffolk County plan was written for response to hurricanes and severe
storms (not a radiological emergency preparedness plan) and it did not contain detailed
information on communications systems specific to a radiological emergency preparedness
response. In other cases, information was available, but general in nature (Fishers Island
Emergency Operations Center Inventory Checklist). The most complete information was found

"Kendel, Jnes. Keeping up with DisasterCommunicationTechnology, QST Magazine, October 1998.
"JPublic Safety Wireless Network. PublicSafety CommunicationsAwareness Guide. Accessed at
http://www.pswn.gov/librazy/pd7secuitybookletpdf.
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in the State of Connecticut radiological emergency preparedness plan, the Plum Island
radiological emergency preparedness plan and the Millstone plant plan. Much of this information
was not applicable to a focused look at the communications impacting the New York population
in the 10-mile emergency planning zone. Therefore, a different approach was taken for the
Millstone communications review. A separate Millstone section follows the Indian Point
discussion below.
5.4.2.1 Indian Point Emergency Response Organization
" The New York State Radiological Emergency Communication System ("RECS") is a
dedicated telephone circuit used as the primary means of notification from Indian Point to
County Warning Points and to the State and County Emergency Operations Centers. There
are 21 stations on the circuit. It is available at all times, and is not used for other purposes.
" The New York State Executive Hotline is a dedicated telephone circuit between Indian Point,
the state and counties. It connects the Emergency Director with state and local officials for
response coordination.
" The Local Government radio channel is used as a backup to the RECS phone, as is the
commercial telephone system via voice and fax transmissions.
" Telephone services used in interagency communications include Private Branch lines and
commercial and/or Federal Telephone System exchanges.
" A microwave system provides an alternate means of telephone communication.
" The Emergency Notification System and the Health Physics Network are dial telephone
circuits in the Federal Telecommunication System and are used to transmit the initial
warning as well as operational information to the Nuclear Regulatory Commission.
" A specialized computer system, Emergency Response Data System, links Indian Point to the
Nuclear Regulatory Commission operations center and displays important plant operational
data.
" A two-channel radio system allows communication between the Indian Point and emergency
facilities. The first channel is connected between the Unit's Control Room and the Con Ed
Systems Operator at the New York City Energy Control Center. The second channel
connects Emergency Operations Facility, control rooms and emergency off-site monitoring
teams.
" A commercial one-way radio paging system is used to call offsite emergency personnel
during an emergency. Pagers are activated by a computer-based system, and a telephone
number is provided for responders to verify receipt of the page.
" Medical communication is via commercial telephone lines or by an Indian Point telephone
system. Coordinated communications links between medical responders and Indian Point are
provided by a dispatcher.
" Public address systems are utilized to page personnel within the Indian Point Protected Area.
" Switched telephone lines are another means of internal communication.
" A separate security radio communication channel exists for internal communication among
security personnel.
" Backup power radio systems are gas or diesel generators or batteries which automatically
supply power if the normal power is disrupted.
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5.4.2.2 New York State
" The New York State Radiological Emergency Communication System ("RECS") is a
dedicated telephone circuit. It is the primary means of notification from the Emergency
Response Organization to the state and county Emergency Operations Centers.
" The New York State Executive Hotline is a dedicated telephone circuit between the
Emergency Response Organization, state, and counties, which connects the Emergency
Director with state and local officials.
" Commercial telephone lines connected to federal National Warning Circuits are also used to
communicate with the counties.
" Low-band radio communication is a back-up to the interagency communication hotline.
" Radio frequencies link public emergency services.
" Back-up communication with the State Power Authorities is via mobile satellite units
(Westinghouse handsets).
" FEMA-based field teams have satellite-based "push-to-talk" radios.
" High frequency e-mail services are present with M/A-COM 3E radio with data options.
" Division of State Police has a statewide police teletype system that allows interagency
communication between the local government emergency managers, Disaster Preparedness
Commission/State Emergency Management Office, law enforcement agencies, and the
National Weather Service.
* The Department of State Police has radio communication, mobile and fixed, that allows
statewide communication with different agencies.
" State-of-the-art mobile communication vans with satellite communication capability have
been developed and are being operated for Disaster Preparedness Commission by the
Department of State Police.
5.4.2.3 Westchester County
" The New York State Radiological Emergency Communication System ("RECS") is a
dedicated telephone circuit. It is the primary means of notification from the Emergency
Response Organization to the State and County Emergency Operations Centers.
* The New York State Executive Hotline is a dedicated telephone circuit between the
Emergency Response Organization, state, and counties that connects the Emergency Director
with state and local officials.
" The Emergency Operations Center is capable of maintaining communication with the
emergency medical services and county hospitals.
" The Radio Amateur Civil Emergency Service ("RACES") is a ham radio operator
organization that is provided space in the county Emergency Operations Center to provide
back-up communications between emergency organizations and personnel in the field.
" A "Mutual Aid" system is being planned for better utilization of countywide emergency
medical services resources. It is still a work plan 96 and considers the various agencies'
protocols and lays down the means of making it operational.

Westchester County Emergency Medical Services Mutual Aid Plan, Westchester County Department of Emergency Services Division,
Valhalla, NY 10595, Approved: June 2000. Revisions: January 18, 2002, March 21, 2002 (http'/lwww.westchestergov.conlemergsezv).
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The most recent development in inter- and intra-agency Emergency Operations Center
97
communications has been the use of the Emergency Operations Center E-mail Form
accesses from the county laptops on the network by accessing the Emergency Operations
Center Intranet site: http://cww/eoc/eocsearch. This system has automated the "Status Board
Update" part of Emergency Operations Center activities in an emergency. Each time the
Command Center updates and saves the emergency response and planning areas status
protective actions form and/or the event condition status log, Emergency Operations Center
generic IDs will automatically receive an e-mail notification containing a link to the newly
updated form so that all Emergency Operations Center participants can be immediately aware
of exactly what is happening.
The Emergency Operations Center has been set-up with wireless communications systems so
that personnel working on laptops can communicate with each other without network cables.
The laptops have wireless personal computer cards through which they are connected to each
other in the network.
The back-up in case of a wireless communications failure is the Ethernet Patch Cord (to be
supplied by Emergency Operations Center, if necessary)
The Westchester County Emergency Communication Center9 8 ("60-Control") provides
dispatch services for the county. The existing communications systems at 60-Control include
radios, switched telephone lines, and alpha-numeric 1-way pagers. The fire paging system
works on low-band VHF and UHF frequencies, while the emergency medical services
operates only on VHF. Commercial wireless services from Cingular are used as means of
wireless communications. The 60-Control communicates with 45 emergency medical
services ageficies, 60 fire agencies, and 42 police departments.
60-Control operates 24 hours a day,997 days a week, and houses the newly instituted E-9-1-1
emergency communication system.
60-Control recently began operations of a computer-aided dispatch system, which is designed
to streamline dispatch operations, improve response time, and increase the accuracy of data.
The county maintains the state-of-the-art Mobile Command Post and Communications
Vehicle which is a large van equipped with communications equipment designed to enhance
coordination among various law enforcement and public safety emergency responders by
allowing coordinating efforts at the scene of an emergency. It includes capabilities such as
VHF, UHF, low-band, cellular, and satellite communications, marine and aviation
frequencies, and audio-visual functions. The unit can serve as a backup answering point for
the 911 system and provide temporary communications in the event of a power failure.
There is video-conferencing capability at some hospitals, the Emergency Operations Center,
60-Control, Health department, and County Executive's office.
Due to heavy costs involved in the set-up, the 800MHz public safety communication
capabilities have not been established in this county.

"Emergency Operations Center-ifTGuide.Emergency Operations Center, Westchester County, September 2002.
Information source: telephonic interviews with Westchester County 60-Control personnel.
"Westchester County Department of Public Safety, 2000 Annual Report.
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5.4.2.4 Rockland County
" The New York State Radiological Emergency Communication System ("RECS") is a
dedicated telephone circuit. It is the primary means of notification from the Emergency
Response Organization to the State and County Emergency Operations Centers.
" The New York State Executive Hotline is a dedicated telephone circuit between the
Emergency Response Organization, State and Counties which connects the Emergency
Director with state and local officials.
" Radio systems include:
- Health Department System/Department of Social Services Communication System
- Local Government System
- Fire Department Communication System
- County Police Department Communication System
- New York State Police Communication System
- County emergency medical service and hospital communication system
- County Highway/New York State Department of Transportation Communication System
- RACES
" The Rockland Mobile Communication Van has communications access to the County Police,
County Fire, County emergency medical service Radio Systems and the commercial
telephone system.
" Commercial telephone would be used as the primary source of contact between Rockland
and many support agencies.
" There are eight different E-9-1-1 systems, with fire dispatch centralized and police and
ambulance dispatch in a mix-and-match format (i.e., some are centralized and some not,
depending on the jurisdiction and location).
" There is a Mobile Radio District System used for inter-agency communication.
" The fire units have access to the low-band channel (46.180 MHz) as their primary radio and
dispatch channel for the entire County. Two low-band fire ground tactical channels are used
for ground operations.
" The police operate on a VHF network on a county-wide basis.
" The Sheriffs Communication Division ("44-Control") acts as the primary back-up for the
County Public Safety Answering Point. 44-Control is responsible for dispatch of the 26
volunteer fire departments in the County. The communications division has a county-wide
radio system in place with VHF low-band, VHF high-band, and 800MHz simplex and duplex
radio channels. The county also operates on two microwave links. The communications
division can coordinate with the New York State Police Information Network, National
Crime Information Center, and the Division of Motor Vehicles, etc.
" The county has several mobile data terminals that operate on the county 800MHz radio
system.
" The county also operates a VHF radio network and communication system that can be used
by the county-wide police channel shared by all town and villages in the county.
" The Sheriff s department has 36 mobile and 75 portable radios along with 16 MDTs that
operate on the 800MHz frequency.
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There are several contract paramedics and ambulance corps that operate within the county
using mobile and portable radio communications along with pagers. These agencies transmit
on the HEAR frequency to the hospitals, and are capable of receiving signals only when they
are within two miles of the hospital. Repeaters are used to extend this range. These agencies
also have radios for the different police departments but face coverage problems.
5.4.2.5 Orange County Emergency Operations Center
" The New York State Radiological Emergency Communication System ("RECS") is a
dedicated telephone circuit. It is the primary means of notification from the Emergency
Response Organization to the State and County Emergency Operations Centers.
" The New York State Executive Hotline is a dedicated telephone circuit between the
Emergency Response Organization, State and Counties which connects the Emergency
Director with state and local officials.
" In an emergency that needs Countywide action, the Orange County Emergency Operations
Center notifies the E-9-1-1 Center located at Chester via switched telephone lines and an email system.
" Radio services include:
- Local government;
- County fire services;
- Emergency medical services;
- Local police service;
Highway maintenance radio service.
The E-9-1-1 Center is the primary Public Safety Answering Point in the county. There are 18
secondary Public Safety Answering Points all over the county.
The back-up emergency communication services are located at the county Sheriff's office on
a smaller scale.
E-mail communication systems exist between the Emergency Operations Center and the E-91-1 Center.
All land lines reporting 9-1-1 emergencies are reported at the E-9-1-1 Center. All wireless
emergency calls are handled by New York State Police, at Monroe.
There is an extended computer-aided dispatch system at the center controlling the dispatch.
Emergency communications from the E-9-1-1 extend among 51 fire departments, 20
emergency medical service agencies, and about 24 police departments, in addition to the
State Police.
The E-9-1-1 Center has a myriad of communications means with the other emergency
management services. The County Police operates on 800MHz Hi band trunked system with
repeaters. The trunked system is an Ericsson system, called Enhanced Digital Access
Communications System.1°°
The E-9-1-1 center also has cross band functionality through which it can communicate with
different agencies' interoperability function.
-

*
*
*
*
"
*

*

"

"'Information obtained from Department of Emergency Communications, Orange County.
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The emergency medical service voice communication system is on a Hi band repeater system
" The fire paging system and ambulance corps pager systems operate on Hi band frequencies
with remote transmitters located at different hill tops.
" Hospital communications can be directed through specific frequencies in emergencies. These
are direct communication frequencies with no repeaters.
* RACES uses the Putnam Emergency and Amateur Repeater League1 °' repeater system.
02
RACES can provide back-up or supplemental communications services for the following:'
"

- Radiological field monitoring and reporting;
- Radiological decontaminations;

- Evacuation communications to the Emergency Operations Center;
- Joint News Center communications to the Emergency Operations Center;
- Plant communications to the Emergency Operations Center.
RACES also provides communications for Northern Metropolitan Hospital Association.
Based in Newburgh, the association is composed of 35 hospitals in 7 counties in the northern
metropolitan area of New York State.
5.4.2.6 Putnam County

" The New York State Radiological Emergency Communication System ("RECS") is a
dedicated telephone circuit. It is the primary means of notification from the Emergency
Response Organization to the State and County Emergency Operations Centers.
" The New York State Executive Hotline is a dedicated telephone circuit between the
Emergency Response Organization, state, and counties, which connects the Emergency
Director with state and local officials.
" There are 13 volunteer fire departments, four volunteer ambulance corps, one paid paramedic
service using the Fire and emergency medical service radio network.
* Radio services include:
- Police radio service;

- Fire/emergency medical service Radio Service;
- Highway radio service;

- Local government radio service (used as backup for RECS);
- RACES;

- Emergency medical service frequency is used to communicate with Putnam Hospital
Center.
" The 911 radio frequency is shared by the Putnam County Sheriff's Department, New York
State Police, Town of Carmel Police, Town of Kent Police, Village of Cold Spring Police,

10

1b
hubp/home.computcr.nc~t-pearl/indcx.htmi.
2http'//home.computer.nett-pearl/races.html.
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"
"
"

"
"
"
"

MTA Police, NYC DEP Police, NYS DEC Police, and the Putnam County Probation
Department.
Communications among county law enforcement agencies and the State Police is
accomplished over the Mobile Radio Dispatch and the Sheriff's Department Hi band
frequency.
Equipment used between agencies to communicate includes regular hard line telephone, both
repeated and simplex radio networks, pagers, and NYSPIN Teletype.
Nextel cell phones with direct connect capability and e-mail used in the Sheriff's Department
and Bureau of Emergency services. Local police and State Police also employ this
technology however phone numbers and direct connect identification information are not
shared at this time
Commercial switched telephone circuits are the primary communications service between
fixed stations.
Digital data receivers and facsimile equipments are available in some agencies for receiving
information and for process log purposes.
Putnam County Sheriff's Department has 18 mobile data terminals
NYSPIN Teletype system used by all but the Village of Cold Spring Police to share law
enforcement information.

5.4.3 Analysis of Communications Technology Effectiveness and Related
Recommendations
5.4.3.1 Evidence of Effectiveness from Radiological Emergency Preparedness Exercises
JLWA/IEM representatives were present at the county Emergency Operations Centers and at the
New York State Emergency Operations Center during the emergency responses exercises that
were carried out in September 2002 in coordination with county and state agencies of New York,
Indian Point, and Entergy. We evaluated emergency management processes, including
emergency communication, during the exercises. We observed the efficacy of the
communications systems in place at the state and county Emergency Operations Centers, and
took note of the efficiencies with which the authorized Emergency Operations Center personnel
used the equipment. In addition, we contacted several individuals with experience in emergency
communications systems for police, fire, and emergency medical services at county and state
levels. The individuals provided valuable information about existing systems and future
directions for emergency management agency communication systems.
In general, communications systems functioned adequately during September's exercise events.
A problem with the RECS dedicated telephone line at Indian Point was noted during the practice
exercise. In addition, Indian Point had outdated fax numbers that hampered back-up notification
via fax during this practice exercise. The RECS system functioned adequately during the actual
exercise.
Indian Point personnel faced problems dispatching field units from the Emergency Response
Organization. In addition, there is no direct communications interoperability with the medical
response community.
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The Executive Hotline connecting the primary Emergency Operations Centers in charge of
managing the event malfunctioned during the exercises. Putnam County had trouble receiving
hotline calls, as the telephone would not ring. County Emergency Operations Centers were
dropped off of the phone bridge network fr-equently. A backup telephone system was utilized, but
it was noted that the backup to the Executive Hotline telephone system did not have
speakerphone capability. This forced an individual to have to relay information to others in the
Emergency Operations Center when the backup system was in use, which hindered the ability of
event commanders to communicate effectively. There were also concerns regarding the quality
of the voice signal on this backup system.
Additionally, the State discovered telephone problems in the Command Center, including the
phone line ringer in the Command Center being so weak that at times, no one noticed the ring.
There were also some problems in establishing an e-mail link between the State Emergency
Operations Center and the Joint News Center.
At Putnam County, the radio system used by the Emergency Operations Center to communicate
with its field teams was jammed during the exercise. The radio operator was able to switch to the
Westchester County system to reestablish communications.
5.4.3.2 Ability to Function during Adverse Consequences
Given the available data, it is very difficult for JLWAIIEM to draw any firm conclusions
regarding the ability of Indian Point's communications systems to function during adverse
situations. In order to make any firm conclusions and recommendations for upgrades, we would
require an rn-depth comprehensive technical analysis of current communications capabilities. We
recommend that New York consider conducting a detailed formal technical audit of the public
safety communications systems in the four counties, to gather fur-ther information on such issues
as coverage, available spectrum, channel loading, age and projected useful life of the current
systems, system interoperability, and to determine what the counties are doing to project and
accommodate fuiture demands on their systems.
There are many considerations involved in planning for adverse consequences that will be
detailed in the next section. Our purpose is not to make specific recommendations about what
technology should be purchased, but rather to provide information regarding the planning
process and starting points for locating commercially available equipment that meets the need for
efficient and effective public safety communications. Only through thorough planning and the
implementation of appropriate technologies can Indian Point effectively improve its public safety
communications capabilities.

James Lee Witt Associates, 2002
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5.4.3.3 The Need for Effective Planning
Planning
Planning is the first step in meeting the challenges of modern public safety communications
needs. New technology that seeks to provide solutions in the arenas of interoperability, spectrum
efficiency, redundancy, and security is only useful if it is considered as part of an integrated
communications system with the goal of protecting public safety in the light of unforeseen
adverse conditions. APCO states, "Effective planning considers the non technology issues before
specific solutions are determined." They further stress that technological solutions to
communications challenges "should be based upon planning for the needs of the responders."'' 3
APCO recommends that a communications plan for responding to terrorist events, which would
also apply to radiological emergency situations, should include:
" Interoperability requirements
" Capability of the communications system
" Future system upgrades and expansions
" Incident command escalation / procedures
" Logistics and coordination with critical infrastructure
" Funding sources.104
The interoperability problem is created not only by limited and incompatible radio frequency
bands or lack of funding to update communications equipment, but also by the more
encompassing issue of inadequate planning.10 5 There has been a general lack of institutional
control with no one clear voice providing standards, management, or leadership in public safety
communications. Since the decisions regarding equipment purchases are often made at the local
jurisdictional level, and without coordination with adjoining jurisdictions, the interoperability
problem is often exacerbated. APCO states, "It takes energy and deliberate planning for different
agencies to cross over their geographic, jurisdictional, and organizational boundaries and work
together towards creating an interoperable communication system."''0
The planning process should involve regular feedback from the Indian Point emergency response
community to professional organizations such as APCO on perceived homeland security issues,
threats, and readiness. Feedback such as this is essential to a national on-going dialog that will
foster the development of new technologies and standards to meet the need of public safety
communicators.
Indian Point should use the lessons learned from radiological emergency preparedness exercises
to create areas of planning focus for communications improvement. Specifically, an alternative
technology to the Executive Hotline should be an area of interest. In addition, the problems that
Indian Point Emergency Response Organization had with communicating with field personnel,

1 APCO, cited on page 77.
"04'APCO.
"O'Smith, Br=nn&
'"APCO.
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as well as the lack of direct radio communication with the medical response community warrant
planning attention. Improvements should be benchmarked during future exercises to ensure that
problems are being solved effectively.
New York State can play a role in communications technology advancement by continually
reminding lawmakers and FCC of the need for additional public safety spectrum. The Public
Safety Wireless Network Program states, "More states should assert themselves as leaders in
efforts to obtain this spectrum resource which is needed nationwide. They and the rest of the
through
public safety community should become more proactive in seeking additional spectrum
07
legislation and/or advocating their needs to regulatory agencies and the Congress."'1
APCO is developing a Homeland Security guidance document which will detail priorities for
improving public safety communications, along with methodologies at the federal, state, and
local levels to meet these priorities.' 0 8 We recommend that the Indian Point community become
involved in this process to share and learn of best practices as well as training and funding
opportunities.
Training andPersonnelNeeds
APCO states that, "Telecommunications personnel have been deemed the "first" first responders,
making them the most critical link in the receipt and dispatch of information that is vital to the
safety of the entire community."'1' 9 Even when equipped with the best technology in the world, a
communicator that is not properly trained to utilize that technology to the fullest is as ineffective
as one that has no such technology. In addition, Indian Point should ensure that it is adequately
prepared to staff for telecommunications needs to support emergency response for an extreme
event.
Funding
The lack of financial resources is an additional obstacle on the pathway to effective and efficient
public safety communications systems. Naturally we encourage the Indian Point public safety
agencies to explore federal, state, and local funding sources for communicationsproject
implementation. In UnderstandingWireless Communications in Public Safety," 7the National
Law Enforcement and Corrections Technology Center provides a very useful guide which
explains many of these funding sources.
5.4.3.4 Planned and Potential Solutions
APCO states, "As part of their ongoing planning, public safety communicators should identify
and reach out to known research centers and labs for information on the newest technology" .
The lack of research, development, and awareness of new technologies can create an unfortunate

'07,A ProgressReporton Spectrumfor Public Safety.
"'National Institute of Justice, National Law Enforcement and Corrections Technology Center. UnderstandingWireless Communicationsin
Public Safety: A Guidebook to Technology, Issues,Planning,andManagement. August 2000.
"'APCO.
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impediment to building a secure, interoperable, and redundant public safety communications
system.

InteroperabilitySolutions
Any increases in interoperability increase the probability that communications systems can
withstand adverse consequences such as adverse weather or other force Majeure situations.
Rockland County's and Westchester County's Communications Committees have been
proactively planning for upgrades to the public safety communications system for the area. They
have been successful in obtaining radio spectrum and other resources for the implementation of
an integrated communications system"12. Rockland County has been very proactive in
identifying their interoperability challenges and planning for solutions. The County completed a
study' 3 that identified the existing emergency communications systems and proposed an indepth plan for improvement. A two-phased, slow growth plan has been formalized for a
multiple-channel "trunked" radio communications system in the UHF band for county-wide
emergency communications. Phase 1 of the plan will include the strategy of implementation, and
Phase 2 will include construction of the infrastructure. The implementation of the system would
start with the fire agencies.
We recognize that the New York State Office for Technology has been successful in developing
plans for an integrated wireless radio network with statewide coverage that will provide for:
* A digital trunked radio network for both voice and data transmission;
* Autonomous talk groups;
* Interoperability through special/ad hoc talk groups for large-scale emergency situations;
* Voice and data encryption.!14
The agreement of the four counties to partner as a regional communications entity to function as
a Statewide Wireless Network pilot site is a promising step in the right direction. Rockland
County is coordinating the effort for selection as a pilot site with the New York State Office of
Technology. If the area is selected, state funding can be made available to foster the project. 15
We support this effort, as it demonstrates the power that multi-agency consortiums can harness
for developing and implementing interoperability solutions.
The addition of a computer system that shows the time-sequenced spread of radiation, integrated
with population and evacuation route information would provide much needed interoperability in
data transmissions. Such systems are relatively common and should be an integral part of the
response system and of exercises. The INEX series of international nuclear exercises emphasized
the use of information technology in sharing volumes of hazard information quickly and
effectively across countries. In addition, the meteorological data used to calculate the dispersion

" 2Personal communication between county executives (C. Scott Vanderhoef, Edward A. Diana, Andrew L. Spano, Robert L.Bondi, and Hon.
George E. Pataki regarding Statewide Wireless Network information (http./www.irm.state.ny.us/swn/mdex.hbm). September 20, 2002.
13Radio CommunicationsAnalysis andDevelopment of MasterPlanfor County Wide PublicSafety Network, Final Report, Concepts To
Operations, Inc., Annapolis, Maryland, February 2000.
I"-1nfornation accessed at: www.inn.state.ny.us/swn/rmdex.htrn.
"'Personal communication.
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of radioactive materials at Indian Point is scant. With the added emphasis on nuclear power plant
safety, it is important to identify technologies that allow access and use of sufficient, localized
weather data.
Redundancy Solutions
In general, the use of dedicated telephone links such as RECS and thie Executive Hotline,
coupled with radio systems as backups offer a high degree of reliability. They complement each
other well because they have very different vulnerability characteristics. Thus, they are less
likely to be disrupted by the same kinds of adversities. A tornado that knocked out local
telephone service, for instance, would be highly unlikely to also destroy radio transmitter
antennae. However, the recent exercise proved that the use of a telephone backup system to the
Executive Hotline was less than optimal in providing for clear and effective communications.
Emergency response organizations cannot rely on public switched telephone circuits.
Satellite communications systems are extremely resistant to threat of communications
infrastructure destruction as they have very little terrestrial infr-astructure. They may prove to be
an affordable alternative to provide extremely reliable redundant communications systems. An
example already in practice by the Indian Point response community is New York State
Emergency Operations Center's implementation of satellite technology as a back-up system.
They also work with the Division of State Police to maintain mobile communications vans with
satellite communication capabilities.
Westchester County's Mobile Command Post is another example of good redundancy planning.
It allows on the scene communications coordination in the event of an emergency.
Many public safety agencies utilize commercial wireless networks that due to lack of radio
spectrum are prone to congestion, especially during emergency events. As mentioned before,
New York is planning a State Wireless Network. Priority access to wireless networks for public
safety agencies would provide another layer of reliable communications redundancy. The
National Security Telecommunications Advisory Committee is working with the
telecommunications industry to develop Cellular Priority Services (CPS), which will give
priority in cellular telephone communications to callers involved in national security and
emergency preparedness.
Security Solutions
The Public Safety Wireless Network states that, "Communications systems security is the
to secure public
process of developing and implementing specific plans, policies, and procedures
6
actions.""
malicious
and
risks
safety communications systems from possible
Coordination with responders to an event at Indian Point will require the use of radio
transmissions. The security of these transmissions is not guaranteed. IEM recommends the
development of protocols for radio talk that may alleviate some security concerns.

"'PublicSafety Communications SecurityAwar-eness Guide.
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The federal government is focusing on making emergency communication services as secure as
possible at all levels of operation. Security measures should be incorporated in the
communication systems via digital encryption of radio signals, voice inversion techniques, voice
digitization technologies, use of digital cellular and/or PCS (personal communication system)
telephone encryption technologies.
The implementation of security measures requires prior planning and the development of a
regional emergency plan which should include participation by state or federal governments.
This is necessary to ensure that all components of a communications system are using compliant
security technologies so that there are no gaps in the overall system, and that security measures
do not introduce additional interoperability concerns. Unfortunately, as interoperability in a
communications system increases, so does the opportunity for security breaches in access points.
Interoperable systems
generally contain more redundant communications links, which help to
11 7
effect.
this
mitigate
StandardizedEquipmentLists
Equipment incompatibilities and the lack of standards contribute significantly to the
interoperability problem. Awareness of commercially available equipment that can meet the
demands of today's interoperability, security, and redundancy requirements is essential for the
successful development of public safety communications systems.
The National Institute of Justice's Advanced Generation of Interoperability for Law Enforcement
("AGILE") program is fostering the development and implementation of inter-operability
standards. AGILE's goal is to assist local, state, and federal public safety agencies to achieve
interoperability, both in the short and long term
V.

The Federal Communications Commission has adopted a digital interoperability standard known
as APCO's Project 25 (P25). This project is a combined effort of U.S. federal, state, and local
governments along with the U.S. Telecommunications Industry Association (TIA). Its purpose is
to ensure that digital land mobile communications equipment is interoperable across
manufacturers. Other goals are to optimize radio spectrum efficiency and user-friendliness of the

equipment.1 19

The Interagency Board for Equipment Standardization and Interoperability (at the bequest of the
National Domestic Preparedness Office) published the Standardized Equipment List in
2001 for
120
interagency response operations in combating weapons of mass destruction terrorism.
Included in this document are standards for interoperable communications and information
systems which embrace P25 compatibility.

"'Public Safety Wireless Network. "The Role of States in Public Safety Wireless Interoperability." Accessed at
http./www.pswn.govlibrary/pdffrole of the states_guidcbookpdf.
"'http'/Avww.agileprogram-org/justneýthtzn1.
"'AProgressReporton PublicSafet' Spectrum, page 77.
120wwwiab.gov/SELJscl2OOl.htmr.
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In addition, the National Institute of Justice publishes the Guidefor the Selection of
CommunicationEquipmentfor Emergency FirstResponders121 which "was developed to assist
the emergency first responder community in the evaluation and purchase of communication
equipment that can be used in conjunction with chemical and biological protective clothing and
respiratory equipment."
5.4.4 Evaluation of Millstone Radiological Emergency Preparedness
Communications
Based on the limitations in the communications information we had to analyze and the absence
of detailed interview data for all Millstone jurisdictions, the priority for the Millstone review was
identification of the systems that directly impacted Fishers or Plum Island notification. The
second area reviewed was the general communications connectivity and redundancy within the
scope of Fishers and Plum Island response to a radiological event.
The communications supporting a Fishers Island response are detailed in Figure 5-17. Fishers
Island is a node on the Emergency Response Notification System-a digital pager notification
medium. Primary communication links in an emergency are telephone lines and fax via phone.
High Band radio and cell phones are additional redundant means of communication. Fishers
Island communicates with the Connecticut Office of Emergency Management Area 4
Coordinator for the purposes of coordinating evacuation or other support. The area coordinator
has multiple redundant means of communication with the Connecticut State Emergency
Operations Center and the transportation staging area in Stonington, Connecticut-the probable
debarkation point for people evacuating on ferries from Fishers Island.

21

National Institute of Justice, Law Enforcement and Corrections Standards and Testing Program. Guidefor the Selection of Communication
Equipmentfor Emergency FirstResponders, Volume L NUI Guide 104-00. February 2002.
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Figure 5-17: Communications Supporting a Fishers Island Response
The Emergency Operations Center Inventory Checklist in the Fishers Island radiological
emergency preparedness plan lists the following items in the "communications" section. The
items listed are generally consistent with the figure above, summarizing communications
information extracted from the State of Connecticut plan.
" Telephones
" Highband Radio
" Fax Machine
" Packet System
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Portable Radios
"AM/FM. Radio
" Television

"

The communications information in the Plum Island radiological emergency preparedness plan is
consistent with that specified in both the Fishers Island and Connecticut plans. Plum Island is a
node on the Emergency Response Notification System. The disease center has phone and fax
lines and cellular access, as well as both High and Low Band radio systems. Responsibilities for
the communications systems is clearly delineated in the plan, however reviewers did not have
access to maintenance or system testing records.
The Suffolk County plan covers hurricanes and severe weather. It is not a radiological
emergency preparedness plan and does not detail radiological emergency preparedness-specific
communications. Much of the communications connectivity and redundancy information as
related to Plum Island's communication links with Suffolk County came from the Plum Island
plan. Supplementary information obtained by New York State Emergency Management Office
details the following points:
" Suffolk County has three dedicated phone lines for use in emergencies. These lines have
been tested during exercises;
" Suffolk County is a node on the Emergency Response Notification System pager network for
the Millstone site. Pagers are installed at both the county Emergency Operations Center and
24 hour warning point;
" All fax transmissions from Millstone are dual routed to the Suffolk County Emergency
Operations Center and 24 hour warning point;
" The Suffolk County Department of Fire Rescue and Emergency Services Communications
Bureau has a Standard Operating Procedure that details a pager testing schedule, instructions
for response to pages, telephoned form information or faxes, required notifications and
backup notifications. The required notifications list Southold Town. The backup notifications
list Plum Island.
Since there was not a full-scale exercise to evaluate for Millstone, a potential source of
communications observations that was available for Indian Point was not available for the
Millstone evaluation. Historical exercises and NRC inspection and drill reports were reviewed
specifically for communications interoperability and reliability findings. There were no
significant findings in those areas for the Millstone plant or other radiological emergency
preparedness jurisdictions. Based on the limited review, interview information that was available
and the lack of previous communications finidings, our judgment is that the communications
systems in place are adequate to support the Fishers Island and Plum Island response. There is no
direct evidence of significant problems with connectivity or reliability and there is enough
redundancy built in via the number of communications options to provide adequate backup.
While the overall Millstone communications posture would certainly benefit from the
implementation of the planned and potential solutions detailed for Indian Point in the previous
sections, there is not a strong public safety incentive to require changes or upgrades. Reviewers
made one general observation that spanned several of the plans, Fishers and Plum Island
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included. Cellular phones are typically cited as a backup system to the phone systems. The
research on actual disasters has shown that cellular networks can quickly be saturated during a
response. Based on the high population densities in and outside the Millstone 10-mile emergency
planning zone and the likely perceived seriousness of a radiological event by that population, the
potential for network saturation is real. This would negate the effectiveness of one
communications backup. However, since high or low band radio would still be available,
redundancy is still maintained. The only concern if the radio backup were in turn needed would
be actual saturation of the radio frequencies by emergency officials or responders and the need
for radio net management. The Connecticut State plan details procedures covering these
considerations.
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CHAPTER 6
REVIEW OF INDIAN POINT AND
MILLSTONE TRAINING PROGRAMS
Training is an important component of the overall emergency management system. Once
strategies are developed to protect people, a variety of personnel have to be trained. Training is
necessary for personnel at Indian Point Energy Center, Millstone Power Station, and the
emergency response personnel at the counties and the State of New York. The Nuclear
Regulatory Commission closely regulates.and tracks the training program design,
implementation, and feedback from training at both nuclear energy facilities. Training programs
and records are scrutinized as a part of the Nuclear Regulatory Commission Inspection program
and training is considered in the root cause analysis of any event or simulated exercise.
Training of civilian public agencies has historically been problematic across the United States. In
case of a radiological emergency, for example, a wide variety of emergency responders would be
expected to be involved in taking actions. Emergency managers at each of the five counties of
Orange, Putnam, Rockland, Westchester, and Suffolk would be involved; the State Emergency
Management Office would also be involved. The emergency management agencies at the county
and state levels are engaged in emergency management full-time. The response would also
involve a large number of other agencies: health departments, transportation departments, law
enforcement agencies, school boards, etc. Many of these agencies have full-time, professional
staff but are not engaged primarily in emergency management. Each of these agency's personnel
has other responsibilities to fulfill. During routine operations (without an emergency), personnel
from these departments can only attend to emergency management issues at brief intervals.
Historically, it has been difficult to encourage personnel from these agencies to attend
emergency management training.
Finally, there are a larger group of organizations that have a role to play in response. These
include volunteer emergency personnel, transportation providers in the region, operators and
owners of special facilities. Many of these organizations are private corporations. They must be
convinced that there is a direct risk to them, and that the risk is significant enough, before they
expend current resources to plan, train, and exercise for emergencies. Before September 11,
2001, it was very difficult to convince private corporations to engage in public training programs
on specific hazards, such as radiation safety.
Training must be handled as an overall program. As discussed above, there are a cascading series
of organizations that have a role to play in emergency response and recovery. Personnel serving
important roles in response in each of these organizations need to have sufficient skills and
knowledge to effectively complete their roles during a variety of potential events. Therefore, the
first requirement of training programs is to know who needs to be trained, to perform what role,
and the degree of skills and knowledge they must retain.
The Nuclear Regulatory Commission requires nuclear plants to define the Emergency Response
Organization. The Emergency Response Organization includes all facility personnel that have a
James Lee Witt Associates, 2002

4
Pg 141
Page

Review of Emergency Preparednessat Indian PointandMillstone-DRAFT

role to play during response. The Nuclear Regulatory Commission then regulates the training
provided to these personnel, including their participation in drills and exercises. The Nuclear
Regulatory Commission deems the actual demonstrated performance of these personnel as one of
the key performance indicators of emergency preparedness. Performance indicators for
Emergency Response Organization drill and exercise involvement have been published by the
Nuclear Regulatory Commission for both Indian Point and Millstone.
Figure 6-1 below shows Emergency Response Organization drill participation thresholds for the
two functioning Indian Point reactors; Indian Point 2 from the fourth first quarter of 1999 to the
second quarter of 2002, and Indian Point 3 from the fourth quarter of 1999 to the second quarter
of 2002. Both reactors on the Indian Point site have measured at above 90%. This means that
over 90% of key emergency response organization members have participated in performanceenhancing drills, exercises, training, and events since the first quarter of 1999 (Indian Point 2)
and the fourth quarter of 1999 (Indian Point 3).
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Figure 6-1: Indian Point Emergency Response Organization Drill Participation Thresholds
Figure 6-2 shows the equivalent Emergency Response Organization drill participation thresholds
for Millstone 2 and 3 from the first quarter of 1999 to the first quarter of 2002 In this case the
emergency response organization percentages are the same for both reactors at the site. As with
Indian Point, the Millstone emergency response organizations have generally remained at above
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90% participation, although the quarterly percentages are slightly lower than for the Indian Point
reactors. The exception was the third quarter of the year 2000, when participation for the
Millstone Emergency Response Organization dipped to nearly 81%.
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Figure 6-2: Millstone Emergency Response Organization Drill Participation Thresholds

The Nuclear Regulatory Commission also inspects the training program as a part of its overall
oversight process. It reviews training lesson plans, personnel qualification records, and

attendance sheets to make sure that members of the Emergency Response Organization are well
trained to perform their responsibilities during any response.
There is no equivalent concept of an Emergency Response Organization on the public side of the
fence. State and county plans identify many agencies that have a role to play in radiation
response. However, these organizations are not defined as an Emergency Response Organization
that must be cohesively trained. It must be pointed out that the Emergency Response
Organizations at the Indian Point and Millstone facilities are staffed with utility employees and
therefore can be required to attend training and maintain proficiency. Such control is generally
not feasible in the state and county agency environment. Agencies other than emergency
management have other missions that they routinely perform. Unfortunately, emergency
management is burdensome and often treated as a discretionary requirement.
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An example affecting the Fishers Island population underscores this point. Even though the ferry
operation that services the island represents the link by which the island population would
evacuate in an emergency, James Lee Witt Associates interviews with ferry personnel indicated
they have not been specifically trained on a radiological emergency. Ferry personnel indicated
they had not received training about the threat, the nuances of operating once there has been a
public warning, or how the public would be expected to react. This is a significant observation
given the planned mission of the ferry as related to a Fishers Island evacuation. The example also
underscores the site-specific or local nature of some emergency preparedness needs. Plans and
training for the area surrounding Indian Point may be very different than those for Millstone at
the level of the localized preparedness issues. There is no "one size fits all" training plan.
Training (and other preparedness activities) needs to deal with the specific local requirements. In
a more general sense, training needs to focus on what will happen locally (e.g., what the
population is expected to do when given an evacuation order) versus what emergency managers
would like the population to do.
The Nuclear Regulatory Commission also requires that the nuclear energy facilities maintain
qualification records for the members of the Emergency Response Organization. These records
are audited by the Nuclear Regulatory Commission to ensure that each member of the
Emergency Response Organization has been adequately trained and has recently enough
demonstrated the skills and ability to perform their emergency functions. In reviewing training
programs, the Nuclear Regulatory Commission considers that there may be a need for a
piotracted response. The Emergency Response Organization must be large enough to provide
24/7 staffing. All members of the Emergency Response Organization must be adequately trained.
At the county and state level, there does not appear to be an equivalent requirement for the
maintenance of training records by individual or to ensure that individuals in specific positions
have received requisite training. Two jurisdictions were able to produce training documentation.
Itsuch records existed at the other counties they were not readily produced for the evaluation.
We reviewed training records from Westchester County and from the State of New York. These
records indicate the courses taught, the dates of the courses, and the number of individuals that
attended the training courses. Courses taught by Westchester County and the State of New York
fall into the following categories:
" Basic Course on Radiation Emergencies;
" Radiation Monitoring (several courses);
" Emergency Action Levels;
" Dose Assessment (several courses);
" Emergency medical services and medical responses to radiological emergencies (several

courses);
" Traffic Control Points.
In addition, the Indian Point utility provides training for the offsite agencies in radiological
emergency management. Such training has been offered to fire departments, ambulance services,
and hospitals. The James Lee Witt Associates team did not specifically collect this type of
training information from Millstone.
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The Nuclear Regulatory Commission requires tests to ensure that training has been effective.
Qualification examinations are required by position. These tests must be sufficiently different
from year to year. The qualification examinations are required at specified frequency-to ensure
that skills and knowledge are retained. Part of the Nuclear Regulatory Commission's training
requirement is the need for individuals to demonstrate proficiency in drills and exercises. This
connection between drills and exercises and training is a very important one. An example will
illustrate this issue. In February 2000, Indian Point had an event that was classified as an Alert.
One of the problems found during response to this event was in the dissemination of public
information. The Joint News Center is the facility from which public information is coordinated
and released.
In response to this problem, Indian Point established a time commitment within which the Joint
News Center would be activated. To speed the process of getting information out to the public,
the emergency planning organization at the facility took the responsibility for activating the Joint
News Center-rather than leave this function to the corporate office. Detailed procedures were
developed for tasks to be performed by the Joint News Center. A formal training program was
developed for the staff of the Joint News Center. Training was conducted and followed by seven
drills between February and August 2000. These drills were to "improve performance and
proficiency."
The drills were strongly critiqued and identified any noted problems' in the performance of the
task. Changes were made in the facility, organization and procedures for the Joint News Center
based on these drill critiques. The Nuclear Regulatory Commission then inspected and reviewed
the procedures to make sure that the changes to this part of the system did not degrade the overall
effectiveness of the emergency planning at the facility.
122

This sequence of actions from the February 2000 event demonstrates the strong link between
planning, training, and reviews (exercises, drills, inspections). Such a strong link is not evident
when reviewing the counties and state training and exercise reports. Examples of public
information shortcomings at the State of Connecticut in past exercises and school preparedness
observations in past Indian Point exercises are indicators that potentially illustrate the differences
in focus.
School preparedness has been demonstrated for several years using "bus runs" or interviews with
school officials. In 2000, FEMA's Indian Point full-scale exercise included drills for three
schools in Rockland County. All three schools failed to "demonstrate the capability and
resources necessary to implement protective actions for school children within the 10-mile
emergency planning zone." Officials at all three schools were provided with training. Before the
end of November 2000, officials at all three schools indicated their familiarity with the
emergency plans and procedures. The exercise report does not indicate whether this
demonstration included drills to verify the ability of the schools to protect children. Interviews
were conducted with school officials to correct previous problems. It is difficult to demonstrate
improvement via discussion of what was done to improve. Evaluated drills can provide
substantively better performance information and a better learning mechanism.
'22NRC Inspection Report 05000247f2001-007, August 9, 2001.
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A general training opportunity related to radiological emergency preparedness plan content was
identified during the plan review and interview process. Knowledge about plan's associated
components, such as implementing procedures, letters of agreement, call lists, etc., tends to be
somewhat fractured within the organizations. Many times knowledge about plan components is
limited to "the right person" being there. Emergency management staffs need to be able to map
the "where" better, with more consistency across the operation. Training could be developed
with that objective in mind. It is important that the organizations not consider this as simple as
cross-training functions. This observation is really centered on the need to build core knowledge
in the entire organization.
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CHAPTER 7
Review of Public Information and
Education Programs
In general, there is a high level of public awareness of Indian Point and the related
controversy about the adequacy of response plans. This heightened awareness can be
attributed to many factors, including:
" Concern about the inadequacy of the alert and notification during an event in February,
2000.
" Concern about homeland security in the wake of the terrorist attacks on September 11,
2001.
" Hearings and the issuance of Interim Report dated February 20, 2002, by State Assembly
Committees, focusing on the evacuation plan.
" The preparation and dissemination of a report by RBR Consultants, commonly known as
the Specter report, addressing alleged inaccuracies and errors found in the above Interim
Report.
*Active media coverage and reporting specific to the safety of nuclear power plants.
*Recent county and local hearings, and adoptions of resolutions, calling for the closure of
the plant.
*The introduction of the issue into the recent election process.
*The strenuous and public efforts of county and local officials to address the possibility
and consequences of a release. The full-scale exercise is one example of this.
*The continuous efforts of a significant number of elected officials who have made closing
the plant one of their highest objectives.
*The visibility of active advocacy groups that have access to funding.
An opinion poll commissioned by Riverkeeper and the frequent use of the resultant
report.
The visibility of the State's contract with JLWA and the importance attached to the effort
by both those who want the plant closed and those who want it to remain open.
*To these may be added many of the other, usual factors found when public awareness is
high, such as higher education levels, population density, economic interests, life-style
implications, etc.
Unlike Indian Point which is located amidst functioning communities (including Buchanan and
Peekskill which are home to many of the plant's employees), a large body of water separates the
Millstone plant from Long Island, and there are no population centers within ten miles of the
plant. Accordingly, the debate surrounding the threat the Millstone plant poses to New York
communities is less intense and there seems to be a lower level of general awareness. However,
it is the intensity that is less; the nature of the existing public awareness is basically the same.
Also, although several of the specific factors described above apply only to Indian Point, there
are many in Suffolk County who remember the Shorehamn controversy. Thus the findings
applicable to Indian Point are also applicable to Millstone.
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7.1 Review of Public Education
Awareness and education are both important but differ in their causes and in their consequences.
Unfortunately, the myriad of factors that lead to high public awareness (see above) do not also
lead to elevated levels of public understanding. In fact, some advocacy groups should bear
responsibility for the potential consequences of public misperceptions. For example, in pursuit
of their agenda to close Indian Point, some have misused NRC data (see the Limitations and
Omissions section for a discussion of CRAC-2), presumably to frighten and alarm the public.
Misuse of information can lead to behavior that may endanger public health and safety.
It is regrettable that those responsible for public education have not been able to take advantage
of this heightened awareness. More important, as it relates to our review, the anomaly of high
awareness and low education impacts the workability of the emergency response plans.
The quality of public education, vis-A-vis awareness, seriously limited the amount of productive
interaction we could have with the public. Some thought we were naive to want to improve
something that they thought to be obviously and irretrievably flawed. Some questioned the
independent nature of our review and did not want to assist our efforts. Others feared that the
adoption of our recommendations would only help to make a defective plan more workable and
therefore slow the drive to close the plant. As a result, they were reluctant to provide ideas for
improvement. Still others, lacking technical expertise and distrusting plant and government
public information materials, decided that their understanding of the risk was insufficient to
make an informed decision. For many of them it appeared that the best option was to close the
plant because they believed that only then would they eliminate the risk altogether.
It is relevant to note that the information provided and promoted by advocacy groups is readily
available, professionally produced, and solicits an emotional reaction. The State, Counties and
the plant(s) provide information that is factual and well presented. However, because they cannot
use some of the same approaches as advocacy groups, they are ineffective in comparison.
Unfortunately, this may foster public opinion and actions that may not be accurate or
representative of the facts and issues involved.
This is true regarding Millstone as well as Indian Point. As mentioned earlier, the debate about
Millstone's future is less intense on Long Island and the efforts of local officials are also less, as
is instanced by the lack of a radiological protection element in the county plan. The issues and
findings related to public education are the same, but are less dramatically encountered.

7.2 Review of Public Information-Indian Point
Effective public information materials should be clear and comprehensive, and when combined
with effective public outreach methods, help to establish the trustworthiness of the authorities
that distribute them. Using this standard, we reviewed the public information materials
distributed by Westchester, Rockland, and Putnam counties to gauge their effectiveness in
informing residents of their role in emergency response plans. As mentioned above, there is
significant room for improvement.
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7.2.1 Printed Materials-Indian Point
Westchester, Rockland, and Putnam Counties' primary vehicle for disseminating information
regarding Indian Point is the "Planning for Emergency Booklet" (emergency booklet). Last year,
the emergency booklet was sent to all households in the 10-mile EPZ. This booklet provides
general information about what to do in the event of a natural disaster as well as specific
information about nuclear preparedness for Indian Point. The section entitled, "How Would You
Know if There is an Emergency at Indian Point" contains information about sirens, the
emergency alert system, emergency planning, emergency classifications and radiation. It also
discusses aspects of an emergency response such as the protocols for evacuation and sheltering,
information for local schools, steps to protect agricultural products in a garden, and caring for
disabled people.
Recognizing the need for a more detailed emergency guide targeted specifically to Indian Point
vicinity residents, the New York State Emergency Management Office and Indian Point's four
surrounding counties worked with Entergy to create the 2002 "Emergency Planning for Indian
Point: A Guide for You and Your Family."
Our review will focus on this guide as it is the major piece of officially distributed information
available to the public. With the exception of Rockland County, which includes the guide in its
phonebooks, the Counties limit direct mailing of the booklet to households within the 10 mile
EPZ. This means that many people who may be affected by an event do not receive pertinent
information. It also has many areas lacking in content, which are noted below. However, it is an
improvement over its predecessor in a number of ways. Instead of presenting the information
solely in a narrative format, it is designed as a workbook. To engage the target audience and
foster higher information retention rates, the guide is interspersed with questions and a variety of
activities. Some activities have specific outcomes such as the creation of a family emergency
plan or a wallet-size card containing pertinent emergency information.
The booklet also includes updated information and improved content in some sections. It
reflects changes to the emergency response plan and identifies the locations of School Reception
Centers (SRCs). SRCs are where parents would be reunited with children in the case of an
emergency during the school day. It also identifies General Population Reception Centers
(GPRCs) where other family members can reunite at other times. A new map also allows
residents to easily identify their Emergency Response Planning Areas (ERPAs). The booklet
outlines the types of emergencies, associated siren notification, and appropriate public action(s).
Additionally, the booklet educates residents about radiation and characteristics of a radioactive
release. If requested, the Emergency booklet is also available in Spanish in Westchester and
Rockland. Rockland residents can also request the guide in French and Hebrew.
Below we have reviewed the sections of the 2002 guide.

Be Prepared:Preparingfor an Emergency Means PlanningAhead

This is an introduction to the booklet and lists county and the state numbers to call for general
information about Indian Point. There is also a map showing the 10 mile EPZ.
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Emergency Response: How Will You Know If There is an Emergency?
The section of the booklet on sirens familiarizes residents with this form of notification, what it
means, and what actions they should take in response. The booklet clearly identifies the sound
residents should associate with an emergency and reinforces that the siren's purpose is to alert
residents of an emergency, not to direct them to evacuate. It also seeks to mitigate potential
confusion surrounding siren tests. Residents are encouraged to tune to their emergency
broadcast station. However, the booklet fails to provide residents with an active way to obtain
more information, such as an emergency phone number.
The booklet advises that if you hear a siren but there is no emergency broadcast then the sirens
may have malfunctioned or it is a test. In the September 5, 2002 drill a decision was made to
activate the EAS three minutes after the sirens. For those who are listening to radio or television
when the sirens sound, and who hear no emergency message for several minutes, there is
potential for confusion. We are advised that, the three-minute delay is necessary to allow people
to tune in to the media, and for the sirens to be quieted, because broadcasters will not repeat the
message. If that is the root of the issue then broadcaster unwillingness to repeat emergency
messages should be directly addressed as an additional problem.

Different Responses for Different Emergencies
This section outlines the four emergency levels in an easy, comprehensible manner listing the
definition of each level, the action the public should take, and the accompanying siren activation.
However, it does not provide examples about what types of events constitute a specific level of
emergency.
The booklet also points out that a plant emergency can change over a period of hours or days.
There is no discussion, however, of the protocol for changing emergency levels or who has the
authority to make the change and announce it to the public. The lack of clear protocols and preidentified authority figures creates potential for confusion and lack of confidence in emergency
information and the credibility of the source.

Your Family Emergency Plan
Individual planning is a key component to the success of an effective emergency response at
Indian Point. The booklet's format encourages residents to consider the information which is
pertinent to them and their families, and thus fosters forethought into family emergency
planning. For example, a section called "Emergency Planning Zone and Evacuation Notes"
describes ERFAs, General Population Reception Centers (GRPC), and School Reception Centers
(SRC). Directly below, residents are asked to fill in their ERPA, GPRC, SRC, and contingency
information if their family is separated. This activity has good intentions, but it needs to be
supported by additional outreach activities targeted towards families.
For example, publicizing a family emergency planning month and sponsoring community
activities would encourage residents to adopt their own family emergency plan. A public
official could designate a month dedicated to emergency preparedness awareness of all
hazards-man-made or natural. Many of the steps for family preparedness for an emergency at
Indian Point are applicable to other hazards, such as flooding or severe storms. For instance,
providing information on creating a three day survival kit for family members would be helpful
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if there were a severe winter storm and the power was knocked out for several days. Promoting
activities such as these would greatly improve individual responsibility in emergency planning.

Sheltering--StayingIndoors
The booklet's reference to sheltering is cursory. The booklet mentions that "staying inside can
be an effective way to avoid exposure to radiation," but does not further substantiate this claim.
There are no examples of emergency situations in which sheltering is advisable or a discussion
of the benefits of sheltering over evacuation. The booklet also neglects to discuss the varying
degrees of protection offered by different construction materials. It omits some protective
measures which help increase the effectiveness of sheltering. For example, sealing windows and
doors with duct tape and using wet blankets to further seal openings help to reduce radiation
exposure even more. Given the heightened concern of the danger of an event at Indian Point, it
is unlikely that residents will consider sheltering as a viable protective measure unless they
understand the benefits of this option.

Evacuation
Many residents may evacuate as soon as they are notified of an emergency at the plant, even
when evacuation is not necessary. While the evacuation section addresses what you should do
before you leave your house and where you should turn for information, it does not address the
dangers and risks of mass simultaneous evacuation. Effectively educating the public of
instances when evacuation is not advised and the potential harm of unplanned evacuation is
essential to emergency preparedness and public safety.
The evacuation plan section advises to "agree on a 'check-in' phone number for the family-a
friend or relative who lives outside the Emergency Planning Zone." Because local phone lines
beyond the 10 mile zone will undoubtedly be jammed this advice is unsound. The "check-in"
number must be outside of the calling area to have much utility as a "check-in" number.

Emergency Planningand Schools
This section of the guide addresses one of the key considerations in emergency evacuation
planning: how to evacuate-school children if an incident occurs during the day when parents and
students are separated. Careful communication of the plan is critical to an orderly evacuation.

This section of the booklet has serious shortcomings. It does not describe all of the procedures
that will be carried out in evacuating school children, and thus fails to educate residents on the
emergency response plan. Emergency response plans for each of the counties indicate that
students will be retained at SRCs until they are:
* returned to their evacuated school, or
* picked up by their parents or designees, or
*

transported to a Congregate Care Center'I

Alil county plans include this procedure. For example, it can be found in Rockland County RadiologicalEmergency Preparednew Plan,
Section III, 30-31.
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The emergency booklet, however, does not mention that students could be moved to a new
location, nor does it explain the circumstances under which this would occur. If children are
moved, residents following the information provided in the booklet may show up at their
designated SRC to pick up their children only to be told that they have been moved elsewhere.
The language used in this section is clear, but directions are not substantiated with explanations.
Parents are supposed to leave their children in the care of school authorities who will evacuate
them to pre-designated School Reception Centers where parents and children will reunite The
only explanation for this procedure is that picking up children at school might delay the
evacuation process. This is not convincing and does not instill confidence in school authorities.
For example, it would be helpful to describe the training that teachers and other school
representatives have completed which will help them to effectively evacuate and care for
children during an emergency.
Six Facts You Need to Know About KI-PotassiumIodide
This section answers six common questions about KI-potassium iodide, including what it is, how
it works and how to obtain these pills for your family. Information about KI accompanied the
distribution of the pills to residents. However, this section of the booklet neglects to discuss
several important issues such as the side effects of the medication, how to recognize them, and
what to do if a side effect occurs. There is also no discussion of whether there are any negative
implications to taking a pill unnecessarily. Also, it is important to note that the booklet does not
address issues concerning the dose recommended for children and infants versus adults.
Emergency Planningand EvacuationNotes
This section defines Emergency Planning Zone, Emergency Response Planning Area, School
Reception Area and General Population Reception Area. It encourages readers to write down
their emergency planning information, including where there children's school reception area
would be and where the nearest general reception area would be.
This section also provides a pullout map with recommended evacuation routes. While this
serves to educate the public in a non-emergency situation, the booklet may not be readily
accessible in actual emergency situations, unless it is put into the phone book as is done in
Rockland County. We recommend other ways of distributing this information in Chapter 11, and
elsewhere in this section of our report.
Planningfor People with Special Needs
This section encourages residents to identify individuals with special needs and alludes to a plan
of action to evacuate them, but does not explain it well. Residents with special needs are
directed to fill out and mail in the card that can be found in the back of the booklet. Visually
impaired people may not be able to read the small print. One solution is to provide a large print
version of the materials.
We are unaware of additional Indian Point educational materials targeted toward segments of the
population with special needs. Although Rockland County does some direct outreach to these
segments of the population, we did not find evidence of consistent outreach.
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Protecting Your Pets
This section provides general and adequate guidance on protecting your pets.
Protecting Your Agricultural Products and Gardens
This part advises the reader that general instructions would be issued from the New York State
Department of Agriculture. It also lists some simple, helpful steps to take in an emergency.
Emergency Planning Check List
This section includes a good worksheet to fill out to help you think about all the items you may
need if you have to leave for three days.
Helpful Answers to Some of Your Questions
This section contains a well designed Question and Answer page.
Understanding Indian Point and Nuclear Energy
This page contains basic information such as location, plant type and safety systems at Indian
Point. Plant security is discussed in the Q&A above.
What is Radiation?
The explanation of radiation addresses the topic in a simple and easily understood way, but the
discussion is not comprehensive. This section is helpful for raising awareness about radiation in
general, but does not contain pertinent information about preventing exposure or about Indian
Point's radiation monitoring procedures. The previous year's booklet included a section on
radiation protection, with recommended actions for limiting radiation exposure. It also assured
residents that Indian Point constantly monitors radiation both inside and outside of the plant.
Educating residents about Indian Point's monitoring procedures helps to instill confidence in
Indian Point's operations and procedures. Furthermore, the booklet does not explain potential
health hazards associated with radiation exposure. This section also existed in the previous
booklet but was omitted. This may cause alarm for those who view this omission as withholding
information.
Additionally, this section contains an unqualified statement that is cause for concern. It says,
"There has never been an accident at U.S. nuclear power plants that affected public health and
safety, including Three Mfile Island." Regardless of the technical accuracy of the statement, the
public's perception is undoubtedly that there was an accident at TMI that affected public health
and safety. It would be hard to compose a sentence more damaging to the credibility of the
document and public authorities than that one sentence. This is a good example of why public
education should involve people representing a variety of interests and viewpoints within the
community served.
Radioactive Plumes
The section on radioactive plumes did not exist in previous booklets. The addition was an
important step. Explaining this concept to residents is important for helping them better
understand the risk and their role in emergency response plans. Clearly explaining that although
they might live in the ten-mile EPZ, they will not always be immediately affected by an event at
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Indian Point is important to prevent unnecessary evacuations. A visual illustration of the
"keyhole" concept of evacuation ("two miles around the plant and five miles downwind") would
measurably improve this section.
Additionally, because residents are wary of the information coming from the utility and to some
extent their county government, it may be useful to bring in an independent expert to explain this
issue. A mailing of the explanation could be sent to residents and placed in local papers.
7.2.2 Internet Resources-Indian Point
There are several sources of information regarding radiological preparedness that the States and
counties make available for the public on the Internet. The State of New York has a webpage
dedicated to radiological preparedness prepared by the New York State Emergency Management
Organization Office of Community Affairs (http://www.nysemo.state.ny.us/radiological.html).
This page presents the State's emergency response plan for radiological events. It does not
however provide any links to the county plans, or to any other resources about Indian Point. Nor
does the page have a narrative explanation that helps readers understand the information
presented. There is insufficient explanation of the relative responsibility of the State and the
counties in an emergency response.
The counties each have their own websites. Several have information regarding Indian Point and
radiological preparedness and planning. The Rockland County main webpage' has a prominent
section called "Featured Links." The first two links under this section are "Emergency Planning
Guide" and "Emergency Planning for Indian Point." The first link is a the electronic version
(pdf format) of a twelve page guide that lists emergency procedures for incidents such as
hurricanes, flooding, tornados, power outages, fires, and hazardous material events. There is no
mention of radiological preparedness other on the last page called "Internet Resources for
Emergency Planning." This page merely contains links to other websites. The second link,
"Emergency Planning for Indian Point" pulls up the electronic file of Rockland's version of the
"Emergency Planning for Indian Point: A Guide for You and Your Family" (emergency
booklet) which is discussed in detail above. As the general emergency planning guide is
presented as an all-hazards discussion of emergency, the omission of radiological preparedness is
conspicuous. At the very least, there should be a note that residents wanting information on
emergency planning at Indian Point should consult the Indian Point guide.
The Rockland County website also has a link called "Indian Point Interactive Mapping System:
What ERPA Are You In?" This link takes the user to a GIS (geographic information system)
map displaying Rockland County in relation to Indian Point. Easy to understand instructions on
how to use the map can be accessed by clicking on a button labeled for first-time users. The map
is marked with the 10-mile EPZ and has layers which the user can turn on and off such as the
Emergency Response Planning Areas (ERPAs) the reception centers, roads, towns, the census
blocks, and other geographical features like lakes and parks. The map's basic features and tools
allow residents to zoom in and out, pan in all directions, select a particular rectangular section of
the map, and measure distances on the map (such as the distance from Indian Point to a particular
124www.rcklandcou-rtypoy.com
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location). Another tab called "School Evacuations" lists school names along with the name of
their appropriate School Reception Center (SRC) and provides written driving directions to
them. Its search capability allows residents to look up a location such as a home or school by
address, intersection, owner, census block or PIN. The location is then marked on the map with
an arrow and a table to the side of the map lists the ERPA and School Reception Center
associated with that address. There is a disclaimer that pops up in a separate box each time the
website is opened letting the user know that Rockland County "...makes no representation as to
the accuracy of the information or its suitability for any purpose" and IDSi, the company that
developed and hosts the map, make no guarantee "to the correctness or accuracy of the datasets
used."'
The introduction of a dynamic GIS map is an innovative way to use technology to
communicate with the public. However, several residents did note to us that when they entered
their address in the search feature, it was not correctly identified on the map.
The homepage for Putnam County 126 has a link to the Bureau of Emergency Services
webpage' 2. This webpage has several notable features relevant to radiological preparedness. It
has prominently displayed button that is labeled "Emergency in progress when flashing."
Clicking on the flashing button opens up a new webpage where the county can post information
about an emergency as it is occurring. Under "Important Links" there is information on
potassium iodide (KI), including information about the next KI distribution date and a general
fact sheet, which is sponsored by the health department about KI, its benefits, and potential
harms. These links provide useful and straightforward information. There is also a link to
Putnam County's version of the emergency booklet.
We could not find any links on the Orange County' 28 website to emergency preparedness
information or planning information related to Indian Point. Nor was there a link to the
electronic version of the emergency booklet.
Westchester County' 29 has the most substantial web resources on Indian Point. The Westchester
homepage has Indian Point listed under its "Popular Places" section. Clicking on this link opens
up a webpage completely dedicated to Indian Point 3. The webpage is easy to navigate and laid
out well. A side bar of links on the left side of the page lists the sub-links of information
available on the page including, "Do I live in the 10-mile EPZ?," a link an electronic version of
the emergency booklet, KI information, a current news page displaying county press releases and
articles, a glossary of terms, and links to other emergency planning websites. In addition, the
purpose of each of these links is described in a narrative format in the main body of the webpage.
This helps to orient the user and put the information in context. The last main feature of the
webpage is a message from the County Executive underscoring the importance of planning and
preparing for an emergency at Indian Point while at the same time denouncing the existence of
the plant.

'2 http:/idigis.com/rockland/startasp?tfw--400.

www.putnaicountyny.com.
,27 www.pcbes.gov.
'A'

323www.co.orange.ny.us/.

2

1

www.westchestergov.coml.

13

www.westchcstergov.com/indianpoint/.
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Clicking on the "Do I live in the 10-mile radius of Indian Point?" opens up a GIS map called
"Indian Point Evacuation Plan." This map allows residents to search for an address by street
number and zip code. Correctly entering an address will mark the address on the map and
identify its associated ERPA and SRC. As with Rockland, a disclaimer advises the user that
The link called "Emergency Planning for Indian Point Booklet 2002" directs the user to a

webpage which presents narrative information. The main portion of the page contains a section
for each of the four counties affected by Indian Point, identifying their respective emergency
response organizations, toll free numbers residents can call for non-emergency information and
questions, and links to the electronic copy of each county's version of the emergency booklet.
Although Westchester booklet is available in both English and Spanish versions on the website,
the other counties' booklets are available only in English. On the right side of the page, text
introduces emergency notification procedures such as sirens and the emergency alert system
radio stations. The text also includes basic information about the various possible public
responses to an emergency (sheltering and evacuation) and directs the reader to the emergency
booklet for more specific information. By including this introductory information, the website
puts the booklet in context, captures some of its main points, and encourages residents to read the
booklet carefully for further information.
The information available on KI through the Westchester site is presented in a question and
answer format which is easy to follow and helpful. The website properly points out that KI is
not a substitute for taking other emergency precautions such as evacuation, sheltering, and
control of foodstuffs. Another beneficial feature of the site is its link to an interactive map that
allows users to search for pharmacies which distribute KI.
In addition to the information that the State and counties publish, there are innumerable other
sources of information available to the public on the internet. Many groups on both sides of the
debate maintain sophisticated websites with numerous links to other sites, articles, songs, video
clips, reports, and other information on Indian Point. Entergy, the operator of the plant, has also
developed a site on Indian Point whose main purpose is to promote the plant3 . The page is
relevant because it is published by the plant's operator, one of the main agents involved in an
emergency response. Knowing this, many residents may turn to the site for emergency planning
information.' 3 As such, it is worthy to note that the site does not provide links to the county
websites or to an electronic version of the emergency booklet. Additionally, many residents may
be directed to a site through a web search. When searching several different search engines
(including www.goog-le.com and www.yahoo.com) for information on "Indian Point and
emergency planning" or just "Indian Point", the Entergy sites appear in the top two listings.

1

The site can be accessed through three different web addresses: www.safesecurevital.com, www.safesecurcvital.org, and
http"/www.indianpointenergycenter.oomF.
132 According a Nielson//Net Rating Report from October, 2002, Google and Yahoo are the two most popular search engines, and are used by an
estimated 59.7% net surfers.
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7.3 Review of Public Information Materials-

Millstone
7.3.1

Printed Materials-Millstone

The primary public education piece for Millstone Nuclear Power Plant is Emergency Planningat
Millstone Station: A Guidebookfor OurNeighbors. The Connecticut Office of Emergency
Management is tasked with creating this booklet and working with the operators of Millstone to
assure that the public is aware of emergency preparedness plans and procedures. Although this
booklet is produced by the State of Connecticut, it is sent to all residents in the 10 mile EPZ,
including Fishers Island, NY. Residents can order a copy in Spanish by calling a number on the
front of the booklet. The booklet also provides a phone number for those residents with special
needs, who can register themselves and let the county know what type of assistance they would
need in an emergency.
According to its introduction, the booklet is provided in the front cover of the yellow pages
phonebook of the communities in the EPZ. The booklet also explains that the county has made
an effort to place evacuation brochures and weather-prbofed evacuation signs in conspicuous
places throughout the EPZ to draw the attention of both visitors and workers who are not
permanent residents of the county. Although the introduction lists a number to call for more
information in a non-emergency situation, there is no hotline number available for people to call
during an event.
The booklet begins with several checklists which are helpful for highlighting specific action
steps that residents need to take to prepare for and respond to an emergency. These include: a
Preparation Checklist, a Sheltering Checklist and an Evacuation Checklist. However, if the
guide resembled more of a workbook, requiring the reader to write out,identify, and fill in
information pertinent to him or her, it would promote retention of the information presented.
The sections of the guide are reviewed below. Of particular note, there is no section which
promotes family emergency planning.
What is a nuclearpower plantemergency?
This is a brief explanation about when a nuclear power plant emergency occurs when there is a
release of radioactive material. It is very general and vague and creates more questions than it
answers. For example, the section mentions that an accident could result in "people being
exposed to radioactivity and receiving a radiation doses," but there is no further discussion of the
health hazards of radiation here or in any other section of the booklet. All discussion of radiation
in the booklet portrays it in the most positive light possible. A forthright discussion of radiation
and its potential harms combined with a discussion of radiation doses from various familiar
sources such as chest X-rays would be a credible way of presenting the information without
causing unnecessary concern. Because of heightened awareness in the community of the
radiological hazard, the omission of health hazards is obvious and therefore likely to undermine
authority's credibility.

James Lee Witt Associates, 2002

Page 157

Review of Emergency Preparedness at Indian Point and Millstone-DRAFT

How will you know that an emergency exists?
This section describes the numiber and type of sirens that are located in the 10 mile EPZ. It also
details the type of tones emitted from the sirens not only for a nuclear plant emergency but also
for an enemy attack, fire or severe weather. The booklet indicates that the alert for both natural
disasters and nuclear plant emergencies are the same, a steady three-minute tone. Given the
heightened awareness about nuclear power plants preparedness and security, the lack of
distinction between different emergencies could have unintended results. In a non-radiological
emergency, people may misinterpret the siren and spontaneously evacuate even though
evacuation is unnecessary. Since there is no emergency hotline number to call, there may be
initial confusion as to whether there is a natural disaster or a nuclear power plant emergency
when the sirens sound.
The Emergency Alert System
This lists the different radio and television stations that a citizen should listen to for emergency
information.
What should you do in a nuclear power plant emergency?
The section of the booklet encourages -residents to stay calm and tune into a local emergency
alert station for more information if they hear a steady siren tone. The booklet reinforces that the
siren's purpose is to alert residents of an emergency, not to direct them to evacuate. Although
the booklet emphasizes that it would take hours for an emergency situation to develop, it does
not provide additional details about why this is true. It would be helpful to have additional
information about why it takes hours for a nuclear emergency to develop. The more information
a resident knows about a possible nuclear emergency and how it develops, the better chance that
they will take the correct protective actions.
Ifyou are directed to take shelter
The booklet explains how to take shelter but does not give the reasons why. There are no
examples of emergency situations in which sheltering is advisable. Nor is there a discussion of
the benefits of sheltering over evacuation or that the varying degrees of protection offered by
different construction materials. The booklet also neglects to discuss the varying degrees of
protection offered by different construction materials. It omits some protective measures which
would help increase the effectiveness of sheltering. For example, sealing windows and doors
with duct tape and using wet blankets to further seal openings help to reduce radiation exposure
even more. It is unlikely that residents will consider sheltering as a viable protective measure
unless they understand the benefits of this option.
Ifyou are directed to evacuate
This part of the booklet discusses how each community in the 10 mile EPZ has been designated a
host community which will receive them in the event of an emergency and is located at least 15
miles from the plant. Host communities and an evacuation route are marked on a map which
follows this part of the booklet. There is no information for Fishers Island regarding ferry
operators or on the procedures for evacuation by ferry.
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What ifyour children are in school or daycare?
This section of the guide addresses one of the key considerations in emergency evacuation
planning: how school children are evacuated or sheltered if an incident occurs during the day
when parents and students are separated. Careful communication of the plan is critical to an
orderly evacuation.
As in the similar section in the Indian Point booklet, the language used in this section is clear, but
directions are not substantiated with explanations. Parents are supposed to leave their children
in the care of school authorities who will evacuate them to pre-designated host community
reception centers where parents and children will reunite. The explanation for this procedure is
that picking up children at school would cause traffic problems and prevent the timely
evacuation of students. This argument needs to be more convincing and does not instill
confidence in school authorities. For example, if possible, it would be helpful to describe the
training that teachers and other school representatives have completed which help them to
effectively evacuate and care for children during an emergency.
What ifyou have special needs?
This section encourages citizens with special needs to register with "your community's Office of
Emergency Preparedness or Civil Preparedness Office" or "your Visiting Nurses Service".
Connecticut does distribute a confidential Emergency Assistance Survey to find out the special
needs of citizens. Although the Indian Point approach has been faulted on the grounds that too
few cards are returned, it may still be preferable to requiring those with special needs to make
extra efforts. They also may want to consider publishing the booklet in large print for the
visually impaired.
How willyou know the emergency has ended?
This brief paragraph lets resident know that once an emergency has passed, they will be notified
through the Emergency Alert System or by the news media.
Formore information
This section lists websites and the phone number and address for the Connecticut Office of
Emergency Management to contact for additional information.
Where does radiationcomefrom?
The explanation of natural and man made radiation addresses the topic in a simple and easily
understood way, but the discussion is not comprehensive. This section is helpful for raising
awareness about radiation in general, but does not contain pertinent information about preventing
exposure or about Millstone's radiation monitoring procedures. Educating residents about
Millstone's monitoring procedures helps to instill confidence in its operations and procedures.
Furthermore, the section does not explain potential health hazards associated with radiation
exposure. Engaging in a forthright discussion of the hazards of radiation exposure is an
important way to earn credibility with residents.
There is a discussion about the Three Mile Island incident in 1979 and how the radioactivity was
contained, which may increase or decrease fears about radiation exposure. But their treatment of
TMI is vastly superior to that found in the Indian Point booklet.
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How quickly would a nuclearpowerplant emergency develop?
This section lists the several layers of protection that a nuclear plant has to prevent an emergency
from taking place. Although it details that "it would probably take hours or days to develop," it
does not explain why. Making this statement without evidence or support does little to make a
person feel at ease. A more thorough explanation of the development of a nuclear emergency
would be extremely helpful and again, likely to encourage residents to take the appropriate
action if an event occurs. Finally, there is a discussion about the event at Chernobyl in 1986 and
why a similar type of event could not occur here. As comparisons to Chernobyl are frequently
heard, emphasis on the containment structure differences is important, and is found in a brief
sentence.
How are nuclearpowerplantemergenciesprevented?
This section is helpful as it describes the safety, construction, maintenance and inspection
programs at Millstone that would prevent or significantly postpone an emergency or a release of
radioactivity to the environment.
Who could be affected in a nuclearemergency?
This section mentions that not all residents who live within the 10 mile EPZ of the plant would
be affected by a nuclear emergency. The explanation in this section is clear and concise, but
never directly names the concept on which it is based-the concept of radioactive plumes. It
merely explains that the portion of the EPZ that is affected will depend on the amount of
radioactivity released and the wind speed and direction. This part is helpful as it talks briefly
about when you may have to evacuate and when you may have to shelter-in-place. However, the
section is brief and a more in-depth discussion about the benefits of sheltering (as mentioned
above for Indian Point) would increase overall understanding about what to do during a nuclear
emergency. It would be helpful if the booklet explained the reason for the statement that "Many
lower types of nuclear incidents would not require the public to take any actions." There is too
much suspicion of the government and the plant for statements like that to be unsupported by a
reason. Again, with increased education of citizens, it is more likely that they will take the
correct, protective actions if an event should take place.
Nuclear emergency classifications
This section describes the four nuclear emergency classification levels and provides an example
of what could occur at the plant for an event to be designated at that level. This provides a
good, preliminary explanation for citizens.
The booklet concludes with ways to contact the Millstone Discovery Center or the Connecticut
Office of Emergency Management for additional information on nuclear emergency plans.
7.3.2 Internet Resources-Millstone
There are several sources of information regarding radiological preparedness that Connecticut
makes available for the public on the internet. The State of Connecticut has a webpage dedicated
to radiological preparedness prepared by their Office of Emergency Management's Radiological
Emergency Preparedness Unit (http://www.mil.state.ct.us/oemi/radiolog.htm).

James Lee Witt Associates, 2002

Page 160

Review of Emergency Preparedness at Indian Point and Millstone-DRAFT

This page details the State's responsibilities for radiological preparedness. It provides links to
the emergency planning booklet described above, potassium chloride information, and a link to
the FEMA website. It does not however provide any link to the evacuation plans, or to any
other resources about Millstone Station. The link to Millstone Station was inactive when this
review was done.
The site also provides fact sheets on various topics, some of which are already contained in the
booklet, including: evacuation routes, classification, evacuation checklists, host communities,
sirens, take shelter checklists, and schools.
The only information contained in the fact sheet on evacuation routes for residents of Fishers
Island is the following: "Persons on Fishers Island will go to Windham to obtain evacuation
services. Transportation to the reception center will be provided." Again, no detail on the ferries
or coordination of ferry operators is provided.
The Classification, Evaluation Checklist, Host Communities, Sirens, and Take Shelter Checklist
fact sheets all contain information similar to that appearing in the planning booklet for residents.
The Schools Fact Sheet actually contains more detail than is listed in the booklet. For example,
the superintendents and school principals know to follow specific procedures for the safe
handling of school children, children will be accounted for and supervised at all times and at least
one school official will accompany the children on the bus to the reception center. It also
mentions that a copy of the, current school roster, the day's absentee list and emergency parent or
designee notification list will be brought to the host community reception center. This is
ipratinformation that should be listed in the booklet and not just on the web site.
Suffolk County, the county in which Fishers Island is located, does not list any information about
Millstone on their website and does not link to the Connecticut information. Although
Connecticut is responsible for public education of New York residents, this lack of information
should be addressed by Suffolk County. There was no information found on a Fishers Island
website either. Again, Connecticut links to fur-ther information would help provide a more
comprehensive public education and outreach process. This holds true for the New York State
Emergency Management Office as well. Although there is information about radiological
preparedness, no links or specific information or reference to Millstone or any other nuclear plant
is given.
The website of Dominion Resources, the operator of Millstone, does link to the booklet. There is
also information about environmental compliance and the Nuclear Energy Advisory Council for
the plant. There are no links to the Connecticut's radiological information. This type of link
would be helpful to cover all bases to ensure that people have access to all available information.
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CHAPTER 8
REVIEW OF PREVIOUS INSPECTION AND
EXERCISE REPORTS
Emergency response systems only come into play when there is an emergency or a simulated
emergency. A comprehensive, realistic, and structured exercise program can show the
effectiveness and adequacy of a community's emergency response system. In fact, an exercise
program is necessary to determine the effectiveness of the emergency response system. Exercises
are one of the important pieces of the system for protection of the public: plan, train, exercise,
and ready (refer to Section 2.5 of this report).
A comprehensive and effective exercise program accomplishes a number of objectives. First and
foremost, it measures the effectiveness of the emergency response system in the community.
NUREG-0654 acknowledges this important objective of exercises when it states--"ýAn exercise
is an event that tests the integrated capability and a major portion of the basic elements existing
within emergency preparedness plans and organizations" (page 71). It also provides feedback on
where performance is not adequate and where improvements are necessary. An exercise program
allows the individual players to learn their own roles in the context of the wider protection goals.
It allows individuals and agencies to coordinate their actions and roles and to understand how the
pieces fit together into the overall fabric of response. In addition, realistic exercises recreate
some of the uncertainties and complexities of real events, forcing players to make decisions
under stress. Real events create the same stresses but there is a severe penalty to pay for making
the wrong decisions, not making decisions, or making decisions at the wrong time. Exercises
also allow organizations to implement detailed procedures and test to see if they accomplish
necessary objectives. It provides an opportunity to implement training. These objectives of
exercises are also acknowledged by the United States General Accounting Office:
Exercises test and validate policies and procedures, test the effectiveness of response capabilities,
and increase the confidence and skill levels of personnel. Because a federal counterterrorist
response is inherently interagency, agencies also exercise together. These interagency exercises
enhance coordination among agencies and help them work together. They also allow personnel to
become familiar with other agencies' procedures and identify those areas needing further
coordination. In the absence of actual operations, exercises are an important indicator of the
preparedness of federal agencies to deal with a variety of terrorist incidents

Finally, a well-thought-out exercise program shows where an emergency response system would
hit its limits. There is a universe of hazardous events that any plan or response system can
address, and beyond that universe, it will break. Exercises can show the scale of events that the
response system can address and those that it will have trouble addressing. This information is
crucial in knowing when outside resources will be absolutely necessary.

SSUnited

States General Accounting Office: Combating Terrorism: Analysis of Federal Counterterrorist Exercises (1999), United States General
Accounting OfficeINMID-99-157BR
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Since receiving their operating licenses, state and local governments and both nuclear energy
facilities have participated in numerous exercises. In addition, the Nuclear Regulatory
Commission inspects the Indian Point and Millstone plants regularly and issues inspection
reports to note deficiencies. The sections that follow review the Indian Point and Millstone
inspection and exercise reports and both facilities' self-reported performance indicators. It then
addresses the exercises involving the counties and the states. Although previous exercise
information was reviewed from both Indian Point and Millstone, there were more
recommendations applicable to Indian Point, because there were more findings for Indian Point.

8.1 Analysis of Previous Indian Point and Millstone
Inspection and Exercise Reports
NUREG-0654 requires that exercises and drills be conducted and evaluated and that deficiencies
found in exercises be corrected. NUREG-0654 does not indicate how exercises should be
evaluated. The Nuclear Regulatory Commission requires, plans, and conducts exercises to test
facility preparedness. FEMA plans and conducts exercises to test state and local preparedness.
The Nuclear Regulatory Commission also conducts routine inspections at the plants. In addition,
it requires plants to self-report quarterly based on performance indicators established by the
Nuclear Regulatory Commission. The Nuclear Regulatory Commission specifically uses
inspection findings and performance indicators to determine plant performance. The initiative to
inpcio eorts and performance indicators is relatively new, with implementation
combine~~

starting in April 2000.6

We completed a review of previous exercises, inspection reports, and utility self-reported
performance indicators for Indian Point and Millstone in order to establish a baseline of previous
performance information for the facility. It should be noted that Entergy Nuclear Northeast did
not officially take over operations of Indian Point until September 6, 200 1. FEMA and Nuclear
Regulatory Commission reports for Indian Point were reviewed back to 1998, covering a period
when Entergy Nuclear Northeast was not responsible for the plant.

8.1.1 Nuclear Regulatory Commission Inspection and Exercise Reports for
Indian Point and Millstone
We reviewed a number of inspection and exercise reports for Indian Point from 1998 to
present. 57 Inspection and exercise reports for Millstone from 1997 to present were also
reviewed .58 Appendices G and H distill the emergency preparedness relevant findings from these
reports. Only findings relevant to response and recovery are noted. Mitigation actions related to
plant performance during an event were not included in the analysis.

-"NuclearEnergy Institute, "Regulatory Assessment Performance Guideline", NEI 99-02, Revision 2.
57Inspection and exercise reports were reviewed from: May 1998, June 1998, September 1999, May-June 2000, September 2000, JanuaryFebruary 2001, June 2001, October 2001, November 2001, March 2002 and May 2002.
"Inspecion and exercise reports were reviewed from: August 1997, December 1997, April 2000, June 2000, January 2001, May 2001, November
2001, July 2002.
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8.1.2 Self-Reported Performance Indicators for Emergency Preparedness
According to the Nuclear Regulatory Commission, the emergency preparedness indicators
ensure that the plant licensee is "capable of implementing adequate measures to protect public
health and safety during a radiological emergency,'"59 and they also help to determine whether
the licensee has an effective emergency preparedness program. 60 It should be noted that there is a
difference between implementation of adequate protection measures and the efficacy of the
emergency preparedness program. Implementation of adequate measures for public protection is
a performance issue, while program efficacy is directly related to the overall maturity of the
emergency management system. The three performance indicators of emergency preparedness
are:
" Alert and notification system reliability;
" Drill/exercise performance;
" Emergency response organization drill participation.
The indicators measure onsite performance for each facility (offsite performance measurements
are determined by FEMA). The alert and notification system performance indicator has already
been addressed in Section 5.3 of this report.
The drill/exercise performance indicator measures the facilities' personnel's execution of critical
activities in emergency response:
* Event classification;
* Notification of offsite authorities;
* Protective action recommendation development.61
According to the Nuclear Regulatory Commission's explanation, the drill/exercise indicator
measures "the percentage of all drill, exercise, and actual opportunities that were performed
timely and accurately during the previous eight quarters." It is expressed as the percentage of
timely and accurate performance of actions to total opportunities. The facility is measured each
time it upgrades the emergency action level, each time it develops a protective action
recommendation, and each time it sends out a protective action recommendation to the offsite
counties and state. The measure also applies each time that such actions should be expected from
the facility.
62
The Nuclear Regulatory Commission defines timely as:
" Classifications need to be made within 15 minutes after plant parameters indicate a change in
emergency action levels;
" Protective action recommendations are to be developed within 15 minutes after data is
available to make such recommendations;

http.//wwwnrc.gov//NRR/OVERSIGHT/ASSESS/comerstone.html#EP
"NEI. NEJ RegulatoryAssessment PerformanceIndicatorGuideline,November 19, 2001, NEI 99-02, Revision 0.
' NRC. NRC Inspection Manual,Inspection Procedure71114-ReactorSafety%Emergency Preparedness.
'2 Nuclear Energy Institute, November 2001. Regulatory Assessment Performance Indicator Guideline. NEI 99-02, Revision 2.
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*Offsite notifications should be made within 15 minutes of event classification and/or
protective action recommendation development.
The Nuclear Regulatory Commission defines accurate as:
" Accurate classification of event and protective action recommendation;
" The initial notification form completed is appropriate to the event.
The Emergency Response Organization drill participation indicator measures each facility's
efforts to develop and maintain key emergency response organization skills. The indicator
measures the percentage of key emergency response organization members who participated in
drills, exercises, and events by quarter. "Key emergency response organization members"
include Shift Manager and Shift Communicator in Control Room; Senior Manager, Key
Operation Support, Key Radiological Controls, and Key Technical Support in Technical Support
Center; Senior Manager, Key Protective Measures, and Key Communicator in Emergency
Operations Facility; and the Key Operations Manger in Operational Support Center. Emergency
Response Organization drill participation is credited only when contributions to drill/exercise
performance are assessed.
The measurement is calculated by dividing the total number of key Emergency Response
Organization members who participated in performance-enhancing drills, exercises, training, and
events by the total key emergency response organization members. The Nuclear Regulatory
Commission requires that 60% of key emergency response organization members participate in
drills, exercises, training, and events, while a measurement of 80% or more is considered to be
above regulatory requirements.

8.1.3 Analysis of Inspection and Exercise Reports and Performance Indicators
We analyzed the information from the Nuclear Regulatory Commission inspection and exercise
reports against two issues:
"Ability to provide accurate, timely, and meaningful warning to the public on an event,
including what protective actions should be taken;
" Ability to provide accurate, timely and meaningful warning to personnel at the facility and
account for their whereabouts so that appropriate protective actions could be taken by the
workers at the facility.
Figure 8-1 below shows a potential set of linked activities to provide warning to the public and
warning to the workers at Indian Point. The actual flow of activities may differ to some degree
from the depiction below.
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Figure 8-1: Potential Flow of Activities Leading to Warnings to the Public and Emergency
Workers at Indian Point
Figure 8-2 shows drill/exercise performance measurements for Indian Point 2 and Indian Point 3
for the first quarter of 1999 to the second quarter of 2002 and the fourth quarter of 1999 to the
second quarter of 2002, respectively. The drill/exercise performance thresholds figure includes
some of the significant activities from Figure 8-1: classification of emergency level,
development and communication of the protective action recommendation, and notification of
offsite counties and state. The Nuclear Regulatory Commission requires that facilities respond in
a timely and accurate manner to 70% or more of the total opportunities. If a facility responds to
more than 90% of the total opportunities, the Nuclear Regulatory Commission designates that
facility as having exceeded performance requirements. The performance measurement of Indian
Point 2 has remained above 90% since the first quarter of the year 2000. The Indian Point 3
threshold measurement has remained above 90% since the fourth quarter of 1999.
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Figure 8-2: Indian Point DrillIExercise Performance Thresholds
When reviewing the Nuclear Regulatory Commission inspection reports for Indian Point, a
different set of issues from performance measurements emerge. Problems are evident in the
Notification of the Emergency Response Organization. Emergency Response Organization
members are notified using pagers, and there was a problem with some of the pagers not
activating in the June 1998 exercise. In February 2000, plant conditions led to a declaration of an
Alert. The Technical Support Center personnel, who are part of the Emergency Response
Organization, were not in place until 90 minutes after the Alert was declared. They are expected
to be in place 60 minutes after the Alert status. The full Technical Support Center staff was not
in place until 2 hours 51 minutes after the Alert was declared.
There have also been a number of problems with coordination of information with the county
and state offices before a warning is issued to the public. The Joint News Center is an important
coordination point for the release of public information. In the February 2000 event, the Joint
News Center was not established until 2-2.5 hours after the Alert declaration.
When considering On-Site Personnel Accountability, there are a few problems. In an exercise
in 1998, the accountability of Technical Support Center personnel was not maintained. In
February 2000 during a real event, the site-wide accountability process took 138 minutes instead
of the 30 minutes it should take. Again, in 2001, Operations Center personnel did not follow the
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accountability process. In March 2002, Indian Point personnel demonstrated the ability to*
complete site-wide accountability in 38 minutes. By May 2002, changes had been made to the
personnel accountability process without prior approval of the Nuclear Regulatory Commission.
Figure 8-3 shows drill/exercise performance measurements for Millstone 2 and Millstone 3 for
the first quarter of 1999 to the second quarter of 2002. Performance measurements for both
Millstone reactors have remained at or above 90% during the documented period.
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Figure 8-3: Millstone Drill/Exercise Performance Thresholds
When reviewing the Nuclear Regulatory Commission inspection and exercise Reports for
Millstone, a problem is evident in the Notification of the Emergency Response Organization.
In the inspection report for the period from August 12, 2001 to September 29, 2001, it was noted
that the Emergency Notification Response System test data was not fully utilized to assess the
Emergency Response Organization's capability to respond and activate the emergency response
facilities within 60 minutes of event notification. There were many instances where the
Emergency Response Organization personnel's estimated time of arrival, when added to the time
they called into the Emergency Notification Response System, could have resulted in exceeding
the 60 minute activation requirement. During the inspection, the inspector observed an
unannounced communication test, in which the licensee took approximately 80 minutes to locate
enough personnel to support initial activation.
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8.1.4 Review of Offsite Exercise Reports
At least every two years, exercises are held simultaneously involving the facility, the State of
New York, and the counties around Indian Point. A similar exercise process is observed for
Millstone, including the State of Connecticut. Exercise planning starts one year prior to the
actual exercise date. State and local agencies agree to exercise some or all of the functional
objectives covered by the emergency response plan. The final agreements are laid out in the
Extent-of-Play Agreements between FEMA and the state or county.
An exercise scenario is developed by the licensee in coordination with the offsite jurisdictions
and is reviewed and approved by FEMA and the Nuclear Regulatory Commission at least 60
days before the exercise. The scenario details the accident that initiates exercise play. A cadre of
evaluators arrives at the community prior to an exercise and receives training on site-specific
issues. Exercises are normally conducted over a less than 12-hour period. A public meeting is
generally held on the exercise one-to-two days after its completion. 63 A final report on the
exercise is issued by FEMA about 190 days after it has taken place.
The historical record may often be of value in assessing future performance and capabilities.
Therefore, reviewers were asked to look at the results of previous exercises and real events. We
reviewed FEMA reports for Indian Point exercises that occurred in 2000, 1999, 1998, and 1996.
The 1999 exercise report, which falls outside of the traditional every-even-year timeline for
exercises, was based on the ingestion pathway emergency planning zone, which covers the 50mile radius around the Indian Point facility. The 2000, 1998, and 1996 reports were based on the
10-mile plume exposure emergency planning zone around the nuclear facility. For the purposes
of our historical review, the 10-mile emergency planning zone and exercise reports were
comparable because the procedures followed by the 10-mile and 50-mile jurisdictions are
similar. JLWA/IEM observers attended the September 5 practice exercise and September 24 fullscale exercise, and data and observations are given in Appendix I.
In addition, we completed a historical performance review for Millstone and the New York
jurisdictions within its 10-mile emergency planning zone. The historical review is based the last
five years of FEMA-certified exercise reports.64
FEMA reports are arranged in an outline format that provides continuity among them. Each
section includes a list of objectives, which are federal mandates that all jurisdictions must meet.
The objectives are labeled as either met or not met in the reports. If the objective is not met,
recommendations and corrective actions are generally listed, and the unmet objective is
considered to be an Area Requiring Corrective Action or a Deficiency. The term "Deficiency" is
a specific and significant term to designate a groblem that is so severe that the facility must
correct the problem or risk being shut-down.' An Area Requiring Corrective Action is defined
6The 2002 Indian Point full-scale exercise public meeting was held three days following the end of exercise.
" IEM reviewed the following Federal Emergency Management Agency reports: Exercise ReportforMillstone Power Station, July 31, 2002;
FinalExercise Reportfor MillstoneNuclear Power Station, June 1, 2000, FinalExerciseReportforMillstone Nuclear Power Station, December
23, 1997;.
" FEMA-REP-14, RadiologicalEmergency PreparednessExercise Manual (September 2001), defines "Deficiency" as "an observed or identified
inadequacy of organizational performance in an exercise that could cause a finding that offsite emergency preparedness is not adequate to provide
reasonable assurance that appropriate protective measures can be taken in the event of a radiological emergency to protect the health and safety of
the public living in the vicinity of a nuclear power plant."
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as "an observed or identified inadequacy of organizational performance in an exercise that is not
considered, by itself, to adversely impact public health and safety," according to FEMA-REP-14.
During the historical review, we identified Areas Requiring Corrective Action as well as issues
that could eventually lead to an Area Requiring Corrective Action or Deficiency designation, or
worse-a system failure-but were not specifically labeled as Areas Requiring Corrective
Action or Deficiencies.
The tables in Appendix G identify all of the Areas Requiring Corrective Action and significant
issues identified in FEMA exercise reports and Nuclear Regulatory Commission inspection
reports for Indian Point and its jurisdictions since 1996 and 1998, respectively. No Deficiencies
were noted in these reports. The purposes of the tables are to identify historical Area Requiring
Corrective Actions and significant issues and to make FEMA and Nuclear Regulatory
Commission findings accessible for use in future exercises and reports.
According to NUREG-0654, an exercise is an event that "tests the integrated capability and a
major portion of the basic elements existing within emergency preparedness plans and
organizations." The federal exercise program takes this overall goal and breaks it down into 33
Functional Objectives. Each Functional Objective has associated Points of Review. Points of
Review are questions or prompts for exercise evaluators. Exercise evaluators are expected to
select "Yes, .... No," "Not Applicable," or "Not Observed" against most Points of Review. The
evaluators are required to judge whether the organization demonstrated performance consistent
with NUREG-0654 and evaluation criteria. A common Point of Review for each of the
Objectives is to make sure that all activities under the Objective demonstrated at the exercise
were carried out in accordance with the state or local emergency response plan. The 33 exercise
Objectives and associated Points of Review "...represent all capabilities needed by offsite

response organizations to effectively respond to radiological emergencies at commercial nuclear
power plants."66
For each Objective and Point of Review, a final grade is assigned. The possible grades are:
D
A

Deficiency Assessed
Area Requiring Corrective Action (either from
present exercise or from prior exercises)

M

Met (no Deficiency or Area Requiring
Corrective Action is assessed, and there are no
resolved areas requiring corrective action from
prior exercises)

N

Not Demonstrated

Attributes of GoodExercise Programs
The United States General Accounting Office's 1999 publication, Combating Terrorism:
Analysis ofFederalCounterterroristExercises, quoted in the beginning of the chapter clearly
describes the values of exercises as indicators of the preparedness of agencies at all levels.

"FEMA-REP-I5, September 1991, RadiologicalEmergency PreparednessExercise EvaluationMethodology.
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Emergency exercise programs should have some specific characteristics, which are listed below:
" Exercise programs should measure the effectiveness of the emergency response system;
" Exercises should be realistic;
" Exercise evaluation should be objective and free from bias;
" Exercise programs should be comprehensive;
" Exercises and exercise programs should provide feedback for continuous improvements.
In the sections below, we evaluate the exercise program of both Indian Point and Millstone
against these characteristics.
IndianPoint andMillstone Exercises as an Indicatorof Emergency Response Effectiveness
Assessing the effectiveness of the Indian Point and Millstone exercises is a complex issue which
will be looked at in-depth in this section and the sections following. As a preliminary
consideration, since 1996 for Indian Point and 1997 for Millstone, the exercises have resulted in
no Deficiencies, although Indian Point has shown an upward trend in Areas Requiring Corrective
Action. Figure 8-4 shows the number of Areas Requiring Corrective Action found at each of the
Indian Point exercises since 1996.
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Figure 8-4: Areas Requiring Corrective Actions at Indian Point Exercises Since 1996
The large jump in areas found requiring corrective action should be of concern to Indian Point,
state, and local officials since it is apossibleindicator that the emergency response system may
have become degraded in its capability to provide protection.
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The number of Areas Requiring Corrective Action for Millstone has remained fairly constant
throughout this examination period and is illustrated in Figure 8-5.
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Figure 8-5: Areas Requiring Corrective Actions at Millstone Exercises Since 1997

School Preparedness
IndianPoint
One of the important areas of preparedness is the protection of children. School preparedness and
its assessment at Indian Point provide some valuable insights into how the exercise program
functions. The Indian Point exercise report from 1996 does not provide enough detail to
determine how school preparedness was evaluated. There were no Areas Requiring Corrective
Action assessed against schools in the 1996 exercise. The counties of Orange, Putnam,
Rockland, and Westchester demonstrated school preparedness through out-of-sequence bus runs
and out-of-sequence interviews with school officials at selected schools. Out-of-sequence drills
are routine practice in emergency preparedness exercises; "out-of-sequence" means that the
activity is demonstrated at a different time from when it would be expected to occur during a real
event.

The term "bus run" covers a variety of actions. For nuclear power plant exercises, "bus run" may
refer to a simple interview with the bus driver or bus company executive. It may also cover a
drill where buses are actually dispatched (without children) from the schools to the host
locations. It may even involve a drill where school children are mobilized, a census is taken, and

James Lee Witt Associates, 2002

Page 172

Review of Emergency PreparednessatIndian Point andMillstone-DRAFT

children actually board the bus. For liability reasons, children are usually not transported during
an exercise to host locations. They board a bus, and then dismount and return back to classes,
while the buses may continue to the host location. In the case of the Indian Point exercises, the
bus runs seem to cover interviews with bus officials and perhaps some movement of empty buses
to the host locations, except for one noted exception mentioned in the data for the year 2000
exercise.
In 1998, the same out-of-sequence bus runs and schools interviews were used to measure
preparedness at Orange, Putnam, Rockland, and Westchester County schools. No Areas
Requiring Corrective Action were noted for Objective 16: Implementation of Protective Action,
Schools.
In 2000, Orange, Putnam, and Westchester Counties again demonstrated school preparedness
through out-of-sequence bus runs and school interviews. No Areas Requiring Corrective Action
were found for these three counties.
In Rockland County, a number of schools were exercised via an interview process with the
school staff. These schools were not found to have any Areas Requiring Corrective Action.
However, three schools in Rockland County were evaluated using out-of-sequence drills (drills
conducted separately from the actual full-scale exercise day). Each of these schools failed to
"demonstrate the capability and resources necessary to implement protective actions for school
children within the 10-mile emergency planning zone." This is significant because it suggests
that a preparedness weakness impacting a large number of children may not be identified unless
an actual drill is conducted. Interviews focus on talking about what will happen and how
effective the plans are. Drills involve the actual practice of the plan content. Whether or not the
drill is in-sequence with or out-of-sequence from the full-scale exercise is not the issue. The
realism with which the plan is tested is the issue. Observations derived from the actual on-theground practice cannot be "explained away" as they may be (if they even come to light) in an
interview.
Did these problems not exist in earlier years and only emerged in 2000? It is not clear. Previous
exercise reports for Indian Point indicate that school preparedness had been assessed through bus
runs and interviews. This was the first instance that we found in reports from 1996, 1998, 1999,
and 2000 where drills were used to assess preparedness.
It is important to note that the failure of the school drills did not constitute a Deficiency. The
state and counties did appreciate the urgency and gravity of the problem. Officials at all three
schools were provided with training. Before the end of November 2000, officials at all three
schools indicated their familiarity with the emergency plans and procedures. The exercise report
does not indicate whether this demonstration included drills to verify the ability of the schools to
protect children. It appears that interviews may have been conducted with school officials to
determine that the previously assessed Areas Requiring Corrective Action had been resolved.
In various sections of this report we compare Indian Point and Millstone to the Limerick, St.
Lucie, and Surry nuclear power plants, because the plants are surrounded by similarly populated
areas. The Limerick 2002 FEMA exercise report does not contain sufficient detail to assess how
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school preparedness was evaluated for most of the schools. One school district superintendent
notified only one school in the district of the simulated emergency. He deemed it "not necessary
to bother the other schools within the district for this exercise."
Interviews Were conducted with school officials in St. Lucie and Martin Counties at the St. Lucie
site. The St. Lucie 2002 FEMA exercise report lauds the efforts of the officials from Felix A.
Williams and Jensen Beach Elementary Schools for "...their initiative and eagerness to
participate outside the box and publicly exercise above and beyond by doing a physical,
observed, but not evaluated, evacuation of the school children and staffs in an effort to ease the
minds of parents and concerned citizens in the area."
For the 2001 exercise at Surry, school preparedness was assessed for two counties. One county
(Isle of Wight) does not have any documented issues. Surry County "school personnel lacked
familiarity with the Emergency Operations Plan." 67 The report does not indicate how school
preparedness was assessed at Isle of Wight or at Surry County schools (out-of-sequence bus
runs, interviews, drills, or other means). Also, in Surry County, school children were released at
11:45 am, but the press release did not go out to the public until more than an hour later, at 12:55
pm.
During the 2002 exercise, JLWA/IEM observers noted that the default practice at Westchester
County for schools that are not being evacuated is to wait for regular dismissal time to release
students, even in the event of an emergency. The decision in Westchester County was made for
all schools not currently in an evacuation-recommended zone to dismiss at normal dismissal
time. Commuter rail service into these areas had been suspended already. The commuter rail
suspension would prevent many parents from reaching their homes. There was no discussion
observed about elementary or middle school children being sent home to houses without
guardians, although a school representative told an IEM observer upon questioning that schools
would only send children home to places where a caregiver was present. It is not known how the
school system would determine such presence, although JLWA interviews revealed that bus
supervisor(s) were convinced that a bus driver would know if a caregiver was present. Less than
one hour after the children were simulated to have been returned home, the same zones were
advised to evacuate. Many of the children presumably left home alone would not be able to
evacuate themselves. This and closely related problems have been termed "the latch key kids"
problem.
The potential for congestion on the roadways due to shadow evacuation was not observed to be a
topic of discussion at any of the offsite Emergency Operations Centers (in Westchester County
an hour was added to the ETEs to account of the age of the data, not shadow evacuation).
"Shadow" evacuation is a phenomenon that has been well-studied since the Three Mile Island
evacuation in 1979. Yet, the exercise did not stress the system by forcing this issue to be faced.
JLWA/IEM observers did not note any of the Emergency Operations Centers soliciting and
integrating traffic information from their law enforcement personnel on actual traffic congestion
in the community.

67A county bus driver also lacked knowledge of radiological exposure control.
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There was an exercise event, caused by a message injected into the play, in which parents caused
congestion at two of the schools in Westchester County. The county responded by sending
officers to the two schools, but there was no observed attempt to determine if other schools were
having similar problems. A report simply came back to the County Emergency Operations
Center that the traffic congestion was taken care of. In real events it is important for officials to
proactively seek out problem areas before they become major and/or impact other areas of
operation. Sometimes those on the scene are reluctant to report problems, for a variety of
reasons.
Millstone
The May 2002 exercise at Millstone included an out of-sequence school demonstration at Fishers
Island School. There was little detail regarding this demonstration in the Exercise Report, except
that the Superintendents of all participating schools (including Fishers Island) were interviewed
and were well aware of the importance of their responsibilities of protecting the school children
as early as possible, and that they were knowledgeable of their plans and procedures. However,
in the Millstone Nuclear Power Station Fisher Island Emergency Operations Center Narrative
Exercise Evaluation, May 2002, the Superintendent of the Fishers Island School District
expressed reservations about the adequacy of the evacuation plan. There was no Area Requiring
Corrective Action identified, but it is noted in the extent of play section of the exercise report
there was no vehicle demonstration for Fishers Island since school evacuees walk to the Fishers
Island ferry and control of evacuees is transferred to the State once the ferry docks in
Connecticut.
Responding to Information Needs: Public Information and the Media
Indian Point
Another important emergency response effectiveness issue is one of providing adequate, timely,
and coordinated information to the public and to the media. Every emergency creates an urgent
and overwhelming demand for information, from officials at all levels of government, from
media around the world and from the public. How does the Indian Point exercise program test
the ability to provide accurate, timely, and coordinated information to the public and to the
media? The answer to this question is an important component of an assessment of response plan
effectiveness.
In 1996, the Indian Point exercise indicated a problem with the location selected for the Joint
News Center. The Joint News Center had problems with ventilation and limited air-conditioning.
This caused one worker to be sent to the hospital in an ambulance. Eventually, the Westchester
County Commissioner of Health shut down the facility. This problem was later corrected by
installing air conditioning units.
During the 1998 exercise, no problems were reported with providing information to the public.
During the 1999 ingestion pathway exercise, the State of New York had to develop and
communicate the relocation and re-entry plans. The state did not fully coordinate the plans with
other organizations, including the counties. The state also did not properly communicate the
plans to the public.
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In the 2000 exercise, the state and county Public Information Officers were at the Joint News
Center. They sent out Emergency Alert System messages with accurate information on what the
public should do. However, they did not send backup information with expanded public
information on actions the public should take to protect itself. Also, the rumor control number
was not included in any of the brochures and public information distributed prior to the exercise.
The rumor control number was also not included in the messages sent to the public during the
exercise.
The Joint News Center held a press briefing a few minutes before the public received its first
siren and Emergency Alert System message indicating something was amiss at Indian Point and
they should "stay tuned." The second media briefing was held at the same time that the public
was being alerted and notified by sirens and Emergency Alert System that they should either
evacuate or shelter.
Reviews of recent exercise reports from the Limerick, St. Lucie, and Surry plants indicate similar
problems at one location with providing information to the media and to the public. Limerick
(2002) and St. Lucie (2001) exercise reports do not show any problems with communicating
information to the public.
During the 2001 Surry exercise, Surry County received a negative rating for public information:
"Press releases and the press briefing contained inaccurate, incomplete, conflicting information
and were not timely in their issuance." The press releases told the public to shelter and that no
protective action was required. The report concludes "The general public would not have a clear
understanding of what was occurring."ý68 These problems occurred despite the fact that prescripted news releases were available for the "anticipated" event.
Sharing information with the media has been an issue in a number of recent exercises and
disasters. The International Atomic Energy Agency's INEX series of nuclear exercises noted the
difficulties with such information sharing. French nuclear exercises attempt to model the stresses
of the convergence of media at a disaster site by including real media personnel in simulated
press briefings.
Millstone
Exercises for Millstone in 1997 and 2000 indicated some problems with the Joint Media Center
regarding unclear messages, status board updates, and misuse of terminology. These problems
included poor coordination of the spokespersons prior to news briefings resulting in inaccurate
information being released to the public. However, the problems appear to have been corrected
by the 2002 exercise. It is noted that the Joint Media Center staff demonstrated a coordinated
partnership with the State Emergency Operations Center staff, Governor's press staff, and
Millstone Power Station representatives. The press advisories, news releases, and fact sheets
were noted to be well written in simple, clear language.

61Surry

2001 Exercise Report Page 44.
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Hazard Information Communication: Understanding What Happened
The first step in protection of the public is to assess the accident that has occurred. This involves
estimating the type and amount of release and the resulting expected doses to the public.
NURIEG-0654 states categorically that the purpose of the emergency response system is to
reduce the doses to the public: "The overall objective of emergency response plans is to provide
dose savings for a spectrum of accidents that could produce offsite doses in excess of protective
action guides." Given that stated objective, it should be of great importance to predict when and
where doses in excess of protective action guides may occur based on plant conditions.
The Indian Point facility takes plant parameters and estimates the likely accident that might
result. These parameters are then used to judge the extent of the accident and to develop
recommendations to protect individuals. These recommendations and the hazard assessment on
which they are based are shared with offsite jurisdictions.
The Indian Point exercise reports in 1996, 1998, and 1999 did not indicate any problems with
sharing dose assessment and protective action recommendation information. However, in 2000,
the State Emergency Operations Center received an Area Requiring Corrective Action for an
inoperable data system responsible for providing detailed information on plant status information
and plume projections.
The utility supplied the State of New York with a Meteorology Information and Dose
Assessment System ("MIDAS"). This consisted of a computer terminal and printer. Information
on the plant status and projected plume data was expected to be shared between the utility and
the state using this system. The data transfer was to occur automatically every 15 minutes. The
state would simply have to print the received data and quickly have access to updated plume
projections. However, the printer had problems printing the received data. Also, the data
provided over MIDAS did not match the information faxed by the utility to the state. This
problem was logged during the November 2000 exercise. In the first quarter of 2001, a test was
conducted at Indian Point. The system was still inoperable. The data system was finally operable
in a test conducted during the Nuclear Regulatory Commission inspection from January 16 to
February 9, 200 1, at the Indian Point plant.
The system does not appear to be in use. Indian Point uses plastic overlays developed in the
1970s to indicate where the plume is expected to move. The plastic overlays cannot
accommodate wind shifts. If there is a wind-shift, another overlay is used. This is not a
scientifically conservative approach. If there is a wind shift, the radiation would cover the area
from the initial wind direction to the eventual wind direction. The radiation would not cleanly
move from one wind direction to another.
Neither the utility nor the offsite agencies use a computer system that shows the time-sequenced
spread of radiation, integrated with population and evacuation route information. Such systems
are relatively common and should be an integral part of the response system and of exercises.
The INEX series of international nuclear exercises emphasized the use of information technology
in sharing volumes of hazard information quickly and effectively across countries.
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Moreover, the meteorological data used to calculate the dispersion of radioactive materials at
Indian Point is scant. After the Oklahoma City Bombing, Governor Frank Keating's after-action
report noted the problems with lack of accurate and timely weather information. The report
called for the implementation of a weather information system to be used at disaster scenes. The
concern at the Oklahoma City disaster was with falling debris from structurally unsound
buildings. But, in a nuclear accident scenario, the need for comprehensive and timely
information is much greater. The primary hazard is radiation and the dosage received by people
is very dependent on meteorological conditions.
During the September 11, 2001 response and recovery efforts, there was an urgent need for
accurate and local weather data. The National Weather Service was able to locate a privately
owned meteorological tower in the vicinity of the World Trade Center towers and was able to
draw weather data from this tower. It may not be possible to locate enough meteorological
towers around all critical structures. However, with the added emphasis on nuclear power plant
safety, it is important to have access and use of sufficient, localized weather data.
We contrasted this with the use of technology in security for nuclear power plants. Mark
Findlay"9 testified on April 11, 2002, to the House Subcommittee on Oversight and
Investigations. He reported that nuclear power plants use sophisticated detection systems,
including hand geometry recognition and explosive sensors, and since September 11, the
facilities have started to acquire electronic fingerprinting equipment to perform rapid analysis of
fingerprint data.
A succession of technologies has been and continues to be introduced at other layers of safety
assurance, but the emergency response system is still tied to plastic overlays and simplistic dose
assessments. Because the exercises show no calculation of people potentially affected, and
avoided doses, there can be no demonstration of progress over time in reducing the numbers of
those affected and/or in reducing the doses received. Thus previous exercises, and the
September, 2002 FSE in which FEMA's revised methodology was used, do not demonstrate the
effectiveness of the emergency response system in protecting health and safety.
Indian Point and Millstone Local Jurisdiction Notification
Since the counties of Putnam, Orange, Rockland, and Westchester receive notification at the
same time via the Radiological Emergency Communications System ("RECS"), the notification
times are equivalent for all counties involved in an exercise. The following graphs show how
long it took for RECS call to be initiated after an emergency classification level was determined
or changed by the Indian Point Emergency Director. The facility is required to notify the
counties within 15 minutes any time there is a change in the emergency classification level.
Figure 8-6 below shows that during the 2002 Indian Point full-scale exercise, it took longer than
usual for the Emergency Operations Facility to notify the counties that an alert had been declared
by the Executive Director. It also shows that during this year's exercise, it took less time than
usual for the Emergency Operations Facility to notify the counties upon declaration of a Site

"MarkFuid~ay is the Director of Security for NMC, LLC, which is the company responsible for safety at six nuclear plants.
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Area Emergency. In addition, the figure shows that it took less time than usual for the
Emergency Operations Facility to notify the counties of a General Emergency declaration.
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Figure 8-6: Time for the Indian Point Emergency Operations Facility
to Notify Counties after a Classification Level Change
Figure 8-7 below shows the time required for the Millstone Emergency Operations Facility to
notify Fishers Island after a classification level change.
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Figure 8-7: Time for the Millstone Emergency Operations Facility to Notify Fishers Island
after a Classification Level Change
Indian PointPublicAlert andNotification

Once the counties have been notified in a full-scale exercise that the Indian Point has declared an
Alert, the counties must take measures to notify the public. The speed at which this information
is relayed to the public can have a large bearing on the effectiveness of any protective action.
This is especially important because of the relationship between the amount of time the public
has to protect itself and the level of protection achieved during an emergency. For example,.if the
public has 10 minutes to protect itself based on the notification time of the incident, there may
not be time to implement the directed protective action (e.g., evacuation or sheltering) while if
there are several hours, this might allow the public to follow instructions to the fullest. An
extreme case would be if the hazard actually arrived in a populated area before that population
was even notified.
Once a protective action decision is made, the next step is to disseminate that information to the
public. This is done through the combined use of siren and Emergency Alert System alert and
notification systems. Figure 8-8 shows how long it took for the counties to notify the public after
they were notified of the Indian Point Alert status in the last four exercises. In all exercises, the
majority of the time is spent making a protective70action decision. This time also shows an
increasing trend through the past four exercises.
'0 A possible explanation is that in 1996 and 1998 the facility declared an Unusual Event before declaring Alert, while in 2000 and 2002, the
facility initially declared Alert. There is not enough data in the exercise reports to confirm this or other possible causes.
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Figure 8-8: Time to Initial Public Notification after Counties were Notified of Alert for
Indian Point Exercises
It should be noted that the time between the initial protective action decision and the first siren is
always exactly twelve minutes. This may be because there is a standard that must be met-of
protective action decision to activation of 15 minutes and there is a three-minute lag between the

siren activation and the start of the Emergency Alert System message. The data suggests that
participants may be using the entire 15 minute window, rather than informing the public as soon
as possible.
8.1.4.1 Indian Point and Millstone Exercises and Realism
Exercises should be as realistic as possible. Emergencies are characterized by uncertainty,
surprise, and unexpected events. No emergency displays an orderly process exactly as postulated
in planning. It is important to portray the same mix of the unexpected, uncertain and incomplete
information, and unique issues.
The realism in exercises can be interjected through a variety of means. Exercise scenarios can be
varied, causing participants to be uncertain about what has happened at the plant and what may
happen subsequently. Exercises can be no-notice, causing emergency personnel to mobilize
suddenly as they would for a real emergency. Exercise events (injects) can introduce new issues
that may present themselves in real events. Real systems and facilities should be used in
exercises to see the effect of these on protection of people. An increasingly complex part of
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emergency preparedness has been the overwhelming need and appetite for information from the
public and the media. The persistent and probing questions from the media can be integrated into
exercise play. These, and more measures, can increase the sense of realism and stress emergency
responders and simulate real event conditions.
Accident Scenarios
Figure 8-9 below shows how accident scenario progressed from Unusual Event, to Alert, to Site
Area Emergency, and finally, to General Emergency at the 1996, 1998, 1999, 2000, and 2002
Indian Point exercises.

General
Emergency
Site Area
Emergency
Alert

Unusual Event
0

1
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3
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Figure 8-9: Progress of Indian Point Accident Scenarios In Hours
All accident scenarios in the 1996, 1998, 1999, and 2000 ei~ercises have followed the same
pattern-there is a roughly one-hour time span between escalations of the event scenario. A
similar pattern is observed for the Millstone exercises from 1997 to 2002. This "tempo" can be
known to participants and therefore reduces the uncertainty that emergency personnel would
suffer during a real event. In fact, a few actions by emergency personnel indicate that they are
aware of this narrowly defined accident tempo. During the 2000 Indian Point exercise, FEMA
reports indicate that a Westchester county Public Information Officer announced at a media
briefing that sirens had been sounded at 10:3 9 am, and an Emergency Alert System message had
James Lee Witt Associates, 2002
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been broadcast at 10:44 am. Unfortunately, this message was released at 10:35 am, prior to the
time that these events would have occurred. Participants in the exercise seemed to be leaning far
forward and anticipating actions that had not yet occurred. If the information in the FEMA report
is accurate, it would indicate that the exercises are so predictable that their efficacy could be
called into question. Another possible explanation would be that an individual involved in the
exercise could have been provided information about the exercise prior to the commencement of
the exercise. Any of these cases negatively affect the ability to assess response effectiveness.
The 2002 Indian Point exercise scenario had a slower rate of progression than previous exercises.
There has been considerable concern about terrorist incidents at Indian Point since the events of
September 11, 2001. Terrorist incidents have the potential to cause immediate escalation to a Site
Area Emergency or General Emergency. Despite these concerns, the 2002 Indian Point exercise
featured a slower accident progression.
No-Notice Exercises

Most exercises at Indian Point and Millstone are planned about one year in advance. Participants
know when an exercise is to occur. Participants have a chance to refresh their knowledge of
plans and procedures, review checklists, examine and repair equipment, and prepare
psychologically for the exercise. But, nowhere is the difference between a no-notice exercise and
a planned exercise more apparent than on the notification and mobilization of personnel for the
event.
In a review of over 200 federal counter-terrorism exercises conducted in the three years since
1995, the United States General Accounting Office found only four exercises that were nonotice. 7' Three of these were conducted by the Department of Defense, and one was conducted
by the Department of Energy. The Department of Defense conducted its Eligible Receiver Series
of no-notice full-scale exercises to test the vulnerability of the nation's critical infrastructure
against attack.
Since then, there is indication of a small rise in no-notice exercises. The Memphis Shelby
County Airport Authority held a no-notice full-scale airplane disaster exercise. The Centers for
Disease Control and the City of Louisville, Kentucky, held a no-notice exercise for bio-terrorism
events on August 17, 2001. The Senate Appropriations Committee mandated in 1999 that the
Department of Justice conduct no-notice exercises to test the nation's capability to combat
terrorism.72
NUREG-0654, the regulation that defines emergency planning for nuclear sites, recommends,
"some exercises should be unannounced." However, there is no indication that unannounced
exercises have been held at Indian Point or Millstone during the years covered by our review
(since 1996 for Indian Point and 1997 for Millstone.

"United States General Accounting Office, June 1999.
7 Cited in General Accounting Office, June 1999.
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8.1.4.2 Indian Point and Millstone Exercises and Comprehensiveness
Exercises should cover a variety of conditions. Events can vary along a number of dimensionsweather, accident/source term, time of event, road congestion at time of event, availability of
major road systems, population distribution, etc. A comprehensive exercise program should vary
these conditions to test the ability to protect people under these varying circumstances. Three of
these issues are addressed below: exercises during non-duty hours, exercises involving terrorism
scenarios, and exercises for varying types of accident events.
Non-Duty Hours Exercise
NURiEG-0654 states that "Each organization should make provisions to start an exercise between
6:00 pm and 6:00 am once every six years." In the seven years since 1996, none of the federally
evaluated exercises for Indian Point have started after 6:00 pm. The exercises at Limerick, St.
Lucie and Surry also started during the morning or afternoon hours. The 1999 ingestion pathway
exercise started in the afternoon, but not after 6:00 pm. In addition, none of the federally
evaluated exercises for Millstone have started after 6:00 pm.73 In our experience with other
county emergency management agencies, non-duty hours increase the length of time taken to
perform critical tasks, such as making a protective action decision and warning the public. Time
spent may increase by as much as 200% or more over the time to respond during duty hours. In
addition, related issues such as the capability to contact key personnel can be evaluated during
non-duty-hours exercising.
TerrorismScenarios
The International Atomic Energy Agency, the international equivalent to the Nuclear Regulatory
Commission, acknowledged in a meeting held after September 11, 200 1, that nuclear power
plants pose attractive targets to terrorists because of the potential to create a "spectacular attack."
These attacks may be airplanes striking the reactor to trucks using conventional explosives
against nuclear reactors. According to International Atomic Energy Agency's November 11,
2001 publication, Nuclear Terrorism:Reactors andRadiologicalAttacks After September 11:
Most of the world's 440 nuclear power reactors would be highly vulnerable to a similar attack to
those launched on September 11: a passenger aircraft laden with fuel being crashed into the
building. The impact and fire caused by such an attack would likely compromise the containment
system that surrounds reactors, increasing the risk of a radioactive leak. Many containment
facilities are designed to withstand the impact of a small plane: the concrete dome may be 3 feet
thick and heavily reinforced by steel, with a I inch to 4 inch lining, also made of steel. There may
be further two concrete walls near the reactor vessel, each one foot thick and reinforced with steel
bars. The reactor vessel is itself made of high-carbon steel, about 4 to 6 inches thick. In the United
States, reactors are designed to withstand both earthquakes and hurricanes. This might or midght
not be enough to prevent the reactor vessel itself being broken open by a plane crashing into the
facility. The exact nature of the damage caused by such an attack would depend on the size of the

plane, amount of fuel it carried, speed and angle of attack. Although the emergency coolant system
would ordinarily prevent an explosion, it is possible that both primary and back-up systems could
be severely compromised by such an attack, possibly leading to a steam explosion at a reactor.

There is no information that on any starting times for the out-of-sequence October 8-10, 1997, Ingestion Pathway Exercise. There is no
indication that they began after 6:00 p.m.
73
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The Nuclear Regulatory Commission has not concurred with these potential effects of an
airplane strike on a nuclear reactor. The Nuclear Regulatory Commission is preparing a study on
the effects of terrorism incidents on nuclear reactors. The review is being performed in
association with Sandia National Laboratory. Richard A. Meserve, Chairman of the Nuclear
Regulatory Commission, while testifying before the House Subcommittee on Oversight and
Investigations on April 11, 2002, said "Before September 11, 2001, nuclear power plants were
among the best defended and most hardened facilities of the Nation's critical infrastructure."
Terrorist events could take other forms, such as trucks armed with conventional explosives. Each
of these potential terrorist acts carries the implication of a change in the nature of the scenario
under which emergency organization must respond. An immediate crises and release from a
nuclear reactor would require quick action on the part of the facility and offsite emergency
response organizations to adequately protect vulnerable populations.
The French government instituted a circular in March 2000 that requires the ability to take rapid
actions for fast-evolving accidents. The French government defines "fast-evolving accident" as
an event with a potential to cause radiological consequences to the population in less than six
hours.74 The Indian Point exercise program has not exercised such scenarios in the last seven
years (1996-2002). The current U.S. emergency response system appears to be oriented toward
the slowly evolving accident conditions exercised over the last seven years.
"Worst Case" Planning and Response
Even without consideration of terrorist actions and the resulting potential for more rapid and/or
more sizeable release of radiation, questions can be raised about the accident scenarios used for
the Indian Point exercises. The Indian Point probabilistic risk assessment includes hundreds of
potential accidents. Yet, it appears that a narrow band of accidents with similar consequences to
people around the site has been repeatedly used in the Indian Point exercises.
The accidents used in the Indian Point exercises may be defined as "worst-case," "internallyinitiated" accidents (i.e., worst accidents associated with plant operations rather than associated
with terrorism). It is a common maxim in emergency preparedness that "if one plans for the
worst, one is protected from all lesser events." But this is not entirely true. Nuclear accidents
cannot be arranged along a single, linear dimension from the "least" to the "worst." Some
accidents can affect large areas but over a longer time. Others can affect smaller areas but
consequences occur faster. Each type of accident creates different stresses and problems for
emergency managers.
Just as accidents can differ in the stresses they create, so should the response to these events.
Emergency planning needs to be flexible and adapt response to the expected event:
One way that emergency managers can plan for almost all possible threats, not just one threat at

the cost of others, involves a methodology that considers the full range of existing threats
includingthe most likely and the worst-case scenarios. E.L. Quarantelli refers to this methodology
as the 'all-disaster spectrum approach,' because all risks and their varying degrees of severity are

14Nuclear

Safety mnFrance in 2000.2000.
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considered.75 The all-disasterspectrum approachidentifies the similarities among disasters,
a locality, and devises a general set of
giving consideration to the full range of possible disasters in 76
guidelines that covers every disaster situation that may arise. ."7
O1
It is not necessary or desirable to have a different plan for every contingency. Exercises also
cannot test every conceivable contingency. Exercises should, however, test the scenarios that are
truly different from each other. In technical terms, these may be called "orthogonal" scenariossufficiently different scenarios that stress different parts of the emergency response system.

8.1.4.3 Indian Point and Millstone Exercises and Feedback for Improvement
Exercises are not forproving but improving.7 8
An effective exercise program should identify trends for emergency response capability: Is
emergency response capability improving? Degrading? How does preparedness around one
nuclear power plant compare to preparedness around other plants?
There should, ideally, be a system to identify and share best practices from one community to
another. For example, it takes jurisdictions around Indian Point approximately 12 minutes to
sound the sirens to warn individuals after a protective action decision has been made.
We reviewed the Indian Point exercise program from three perspectives to note the feedback for
improvement. The first perspective is communications. The second perspective is the frequency
of exercises at Indian Point. The final issue is the schedule by which the exercise reports are
published.
'8.1.4.3.1 Communications at Indian Point
-Communications are the lifeblood of an emergency. Communications can also be the Achilles
heel. Emergency personnel need to communicate with each other to share information, discuss
protective actions and provide feedback on implementation. A slowly evolving event creates a
communication load on the participants that can consume precious time, prevent priority
coordination efforts from occurring, and negatively impact the ability to assess and direct the
response. In a fast-breaking event, communications becomes the key to coordinated and effective
action. The result of communication breakdowns can be seen in the response at the World Trade
Center on September 11, 2001. The Fire Department of New York could not communicate easily
could not
and continuously with the New York Police Department. The Fire Department
79
communicate with its own members inside the World Trade Center Towers.
There are indications of problems with communications at Indian Point dating back to at least
1993. The 1999 Indian Point ingestion pathway exercise report mentions problems with
communicating with the field monitoring team during the 1993 exercise. Cellular telephones
7

1 Quarantelli, E.L. nhat is a Disaster?An Agent Specific or an All DisasterSpectrum Approach to Socio-behavioralAspects of Earthquakes?
(Newark: U of Delaware P, Disaster Research Center, 1981), pages 469-471.
"Dynes, Russell R., E. L Quarantelli, and Gary A. Kreps. A Perspective on DisasterPlanning. 3Vd
ed. Newark- University of Delaware Press,
Disaster Research Center, 1981, page 110.
" Innovative Emergency Management. Analysis of Contours in Emergency Management.1998.
7 Bruner, Hans H. and Edward Lazo. Emergency Preparedness-Operational
or Paper Tiger?An InternationalReview andOutlook. 1998.
7Mckinsey and Company. "Increasing Fire Department of New York's Preparedness." 2002.
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could not establish and retain contact with the Emergency Operations Center for extended
periods of time. It was not possible to communicate with the mobile field teams. Finally, in the
1999 exercise, the recently issued cellular telephones were able to demonstrate the ability to
communicate with the Emergency Operations Center.
During the 2002 exercise, and during the September 5 drill preceding it, the executive hotline
connecting the primary Emergency Operations Centers in charge of managing the event
malfunctioned. Putnam County had trouble receiving hotline calls, as the telephone would not
ring. Putnam County field monitoring teams had trouble reporting back radiation readings. It was
suspected that an individual (or group of individuals) was jamming the frequency. The team
shifted to another frequency and was able to communicate. About thirty minutes was lost in this
process. In addition, the state Emergency Operations Center had to check the telephones every
30 minutes to ensure that they were still operable. In preparation for the exercise, the state
facility had spent all week trying to correct the problems with the telephone system. There were
some problems in establishing an e-mail link between the state Emergency Operations Center
and the Joint News Center.
The Indian Point emergency response system has been in place at least since the qualifying event
for the plant in the early 1980s. The Indian Point facility, the same four counties, and the State of
New York have been the parties with the greatest need for communication during emergencies.
The problems with communications have not seen rapid resolution, which does not bode well for
managing large, sudden emergencies.
Frequency of Exercises at Indian Point and Millstone
Exercises were held every year at nuclear power plant sites until 1996. In June 1996, the Nuclear
Regulatory Commission issued a revised rule reducing the requirement of a full-scale exercise
from once a year to once every two years. In light of the numerous reviews, changes, increased
vulnerabilities, and the performance during exercises, we are recommending that Indian Point
jurisdictions perform a full-scale exercise every year. The State of New York advised that they
perform full-scale exercises each year that a FEMA exercise is not held. A representative from
the State of New York informed us that formal exercise reports are not produced from these
exercises. We were not provided dates for these exercises and were not able to view lists of
participants for these exercises. Therefore the comprehensiveness of this alternate-year exercise
program cannot be assessed.
Many of the requirements of NUREG-0654 and the associated emergency exercise program are
levied every six years. Exercises are held every other year. Many Areas Requiring Corrective
Action noted at one exercise may be resolved before the next exercise, but a number of
corrective actions are deferred to the next biennial exercise. For prompt learning and integration
of lessons learned, it may be advisable to have annual full-scale exercises at the Indian Point
facility. Figure 8-10 below shows the Area Requiring Corrective Actions and their recommended
schedule for corrective action for the exercises at Indian Point from 1996 to 2000.
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Figure 8-10: History of Area Requiring Corrective Action Correction at Indian Point
There are many nuclear plant security and safety reviews occurring now. These reviews,
including the efforts of this report, may result in changes to the emergency response system at
Indian Point. A rigorous program of frequent exercises would be necessary to test the emergency
response system at the facility, state, and local jurisdictions.
In general, there were few areas evident from the exercise and inspection reports for Millstone
that provide direction for exercise improvement. But the above paragraph applies to Millstone
jurisdictions as well and may indicate annual full participation exercises are desirable. We also
note that approximately 2.5 years lapsed between biennial full-participation exercises at
Millstone, which is greater than the prescribed two year lapse.
Schedule of ExerciseReportsfor IndianPoint
For effective learning, feedback needs to be provided as quickly as possible. The Indian Point
exercises provide feedback to participants within two days after the completion of the exercise.
The release of the final report from FEMA concerning the exercises is often delayed months and
sometimes almost a whole year.
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Figure 8-11 below shows the number of days for the completion of exercise reports after the
completion of an exercise at Indian Point. It is evident from this figure that the final reports have
gradually taken more time to finalize.
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Figure 8-11: Number of Days between Exercise and Exercise Reports
In comparison, all three exercise reports reviewed for Limerick, St. Lucie, and Surry were issued
in considerably less time. The Limerick 2002 exercise report was issued in 79 days, the St. Lucie
report was issued in 76 days, and the Surry report was issued in 91 days.
The delay in releasing the report by FEMA for Indian Point and its jurisdictions impacts the
timeliness of corrective actions and ultimately can erode the effectiveness of the exercise
feedback mechanism.
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CHAPTER 9
ARCHITECTURE FOR ANALYZING
COORDINATED AND INTEGRATED
RESPONSE
The preceding eight chapters cover reviews of the Indian Point and Millstone facilities and
offsite organizations' hazard assessment, plans, training, and exercises. Despite the detailed
assessment of each of these components, it is difficult by that process alone to build a clear
picture of the state of preparedness at Indian Point and Millstone. The sum of preparedness is
greater than its parts. A component by component analysis does not indicate how the system will
respond to emergencies. The need for an integrated view of emergency management is especially
evident after disasters. Post-disaster reviews have repeatedly mentioned the need to look across
components, at the overall system, to understand what happened and to determine what to do.
In a review of the 1984 Bhopal industrial release in India that killed 2,500 people, the
Environmental Protection Agency's principal finding was:
Prevention of accidental releases requires a comprehensive, Integrated approach that takes into account
the hazards of the chemicals involved, the hazards of the process, the capabilities of the facility personnel,
and the potential impact on the community.
158(emphasis added)

Congress acknowledged the importance of accident prevention by requiring EPA, under SARA
section 305(b), to conduct a review of emergency systems to monitor, detect, and prevent
-chemical accidents.

The final report to Congress stated that:

... [P]revention does not depend on a single piece of equipment or a single technique. Prevention must be
part of a comprehensive, integrated system that considers the hazards of the chemicals involved, the
hazards of the process, the hazards to the community, and the capabilities of facility personnel. None of the
elements should be considered in isolation nor should any single technical solution be considered a
complete solution to a particular problem. Each change in a facility, process, or procedure will have
multiple effects that must be assessed In the context of the entire operation.. (emphasis added)

Integrating emergency management components into a picture is relatively difficult. The doctrine
that has been followed in emergency management in the last several decades is to address issues
functionally. Emergency management plans are divided functionally into emergency support
functions. Each function separately addresses the roles and responsibilities of each organization,
defines the overall missions to be accomplished under each emergency alert level, and identifies
resources available to accomplish the missions. This plan structure mirrors, in general, the
structures of emergency response organizations. In an Emergency Operations Center, functional
experts in law enforcement work together on their areas of concern, fire personnel work
separately on fire issues, and so on. The emergency plans developed by offsite organizations fit
the same mold of functional breakdown. An emergency plan lays out each function as a separate
"'EPA.Review of EmergencySystems: Report to Congress. June 1988. Washington, DC.
"'EPA.Review of Emergency Systems. 1988.
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part of the plan, often with a clear line of primary responsibility for a single agency to perform
the function. Piece by piece, the functional approach allows the whole of emergency response
and recovery to be allocated to agencies and organizations.
Accordingly, training is largely conducted along functional lines. Often, each of the emergency
agencies conducts its own training to perform the tasks it is responsible for. To fit training into
the schedules of agencies that have daily functions other than emergency management, training
is limited strictly to the tasks that must be taught. It is very rare to have training that cuts across
functional and organizational lines and provides an understanding of the bigger picture of
response and recovery. Promoting an understanding of how roles mesh together is left to
exercises. However, exercises are evaluated along functional lines also (refer to Chapter 8).
Is this functional approach the optimal arrangement for planning for emergencies? Is it the
optimal arrangement for response to disasters? A classic study in organizational theory
conducted four decades ago answers these questions.' 6 The study compared two factories
producing identical products, using the same technologies, and raw materials. In one factory (F),
there was a functional division of labor. In another (P), the division was along product lines. The
study notes:
The nature of the organization at Plant F seemed to suit its stable but high rate of efficiency. Its specialists
concentrated on their own goals and performed well, on the whole. The jobs were well defined and
managers worked within procedures and rules. The managers were primarily concerned with short-term
matters. They were not particularly effective in communicating with each other and in resolving
conflict. But this was not very important to achieve steady, good performance, since the coordination
necessary to meet this objective could be achieved through plans and procedures and through the
manufacturing technology itself.
As long as top management did not exert much pressure to improve performance dramatically, the plant's
hierarchy was able to resolve the few conflicts arising from daily operations. And as long as the
organization avoided extensive problem solving, a great deal of personal contact was not very
important... .the functional organization seems to lend to better results in a situation where stable
performance of a routine task is desired. (emphasis added)
...
.Plant P managers were able to achieve the integration necessary to solve problems that hindered plant
capability. Their shared goals and a common boss encouraged them to deal directly with each other and
confront their conflicts... .the product organization leads to better results in situations where the task is
less predictable and requires innovative problem solving (emphasis added).

An emergency is far from a predictable, stable environment. It requires innovative problem
solving and flexibility in an organization.
The pervasive notion of a functional organization is a relic of the industrial or the Machine Age.
In fact, the concept of a functional organization comes from the Machine Theory - the idea that
work can be broken into functions, functions into tasks. Under this Theory, each task should be
performed the same way each time, bringing efficiency to the work. This idea works quite well
in a stable, predictable environment. A functional organization tries to minimize the presence of
an external environment. Plans, procedures, rules attempt to define precisely how an
H.Walker and Jay W.Lorsch, 1968. "organizational Choice: Product Veru Function" in Jay 1v.Shafritz and I. Steven Ott. Casasics
of Organizational Theory. Brooks/Cole Publishing Company, 1992. Pacific Grove, CA.
160Arthur
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organization will operate. However, in attempting to use this structure to achieve customer goals,
a functional organization creates problems of communication and coordination across its
functional units or departments.
Emergencies require flexible response to events as they occur, based on a comprehensive
understanding of the goals (products) to be achieved. A product-based organization is best
capable of accomplishing the needs of emergency management. It reduces coordination problems
and promotes problem solving. It may not be the most efficient, but it is the most effective.
There is one other point that is relevant. Systems differ in their ability to handle new and greater
demands. Some systems are able to learn faster; others take a long time to show any substantive
improvements. If Indian Point and Millstone preparedness needs to deal with fast-breaking
events, it must increase its "productivity"ý-that is, it must be able to do more during response in
less time. Even here the functional perspective is a hindrance. Going back to the manufacturing
case study, there is much greater value in the product approach over the functional approach.
Even in a predictable manufacturing environment, where tasks are specific and uncertainty low,
Plant P still showed greater resiliency and improvement. Over three years, Plant P showed an
increase of 23% in productivity over Plant F's crawling improvement of 3%. A functional
structure could not deliver the level of productivity, largely due to differences in learning and
improvement.
In September 2001, FEMA revised its Exercise Evaluation Methodology in an attempt to move
toward an "outcome-based" framework for REP exercise observations.'16' The methodology
identifies a number of core program capabilities as a focus for exercise analysis and reporting. In
addition, the new framework is set up so that findings are analyzed for their root causes. This
look at root causes is meant to help reveal to planners where focus is needed in order to improve
outcomes. Examples of root causes are doctrinal or organizational deficiencies, lack of training
and lack of resources. We analyzed the new FEMA REP evaluation framework as described in
the new methodology and observed the implementation of the methodology in practice at the
September Indian Point REP exercise(s). We wanted to see whether site-specific outcomes were
being defined with input from the New York REP stakeholders, whether the focus was on the
right outcomes for public safety, and whether specific measures had been defined and related to
specific outcomes. In other words, we were gauging whether objective observations were made
that pointed to response outcomes that demonstrated the protection of public safety.
Based on our review of the new exercise methodology and our observations of the Indian Point
Full Scale Exercise, we concluded that while the fr-amework espoused in the new methodology is
a good start, its principles have not been fully implemented. We did not see site-specific
outcomes defined and measured that allowed an objective qualification of the level of
preparedness and, more specifically, there was no quantification or associated analysis of the
factors that most directly link to the safety of workers and the public. For performance outcomes
to mean something, performance measures and associated standards need to be defined, someone
has to actually measure them in an exercise and the measurement must be evaluated in relation to
the outcome(s). Subjective evaluation against a general set of desired outcomes will not allow a
"6'Federal Register, Vol. 66, No. 177, Wednesday, September 12,2001. Notices, Federal Emergency Management Agency. "Radiological
Emergency Preparedness: Exercise Evaluation Methodology"
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safety judgment that is defensible. In other words, a REP exercise has to be able to clearly
demonstrate, using consistent, objective data, that the public safety goal has been served. Saying
it has been served without the data to objectively defend the judgment will affect the
acceptability of the judgment. This is the main shortcoming we observe in the implementation of
the current REP exercise methodology.
To fur-ther enhance the "outcome-based" evaluation methodology for REP, a product-based
emergency management structure is necessary. In our work in emergency management in the last
18 years, we have repeatedly witnessed the problems caused by the functional approach to
emergency management. To solve these problems, IEM developed a product-based emergency
management architecture about seven years ago. The Public Protection Performance Architecture
(P3A)' 62 defines the "products"' or performance outcomes to be achieved in managing a response
to an emergency. The product-based approach looks at the end points sought by customers.
Products are the final items that customers care about - not the internal workings of the plant, not
the management structure. In reviews of many disaster case studies and in the course of many
consulting assignments across the United States and some overseas, we understand that there are
basic services or products that citizens demand' 63 :
* Effective, timely and safe control of existing or potential hazards
* Timely, accurate, and meaningful public warning to persons at risk
* Assistance in protection from hazard effects
* Swift fulfilhnent of the immediate needs of displaced or impacted people
* Restoration of th e community to pre-disaster state or new post-disaster state
* Timely and accurate responses to requests for information or response to rumors while
all other services are being performed
Of course, all of these customer goals of emergency management are preceded by an
understanding of the hazard, or hazard assessment.
Figure 9-1 below shows these products or emergency operations goals as a graphic. In the case
of nuclear power emergencies at Indian Point and Millstone, the hazard control goal is
principally the responsibility of the facilities. Providing accurate and meaningful public warning
in time is a shared responsibility of the Indian Point facility or the Millstone facility and the state
and local jurisdictions. People must take actions to protect themselves-evacuating, sheltering,
taking stable iodine, or washing and changing clothes. However, State and local governments,
have a very important role to play in assisting in this process. This assistance tries to influence
the public's actions, but can never control it. This is a very important issue and will be discussed
in more detail later in this section.

'" MATH is a trademark of Innovative Emergency Management, Inc. (registration pending).

16The customer goals and the management processes appear to be "universal truths"' that are
raised wherever citizens and elected officials raise concerns about the management of
emergencies.
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After people are protected, the immediate concern is abated to some degree. However, now
citizens may be in reception centers, exposed, injured. Their short-term needs include medical
attention, family reunification, decontamination, food, clothing, routine medical supplies, and a
host of other services.
Finally, the last goal of emergency management is to restore the community to as close to the
state existing before the emergency as possible. This includes payments to victims, long-term
cleanup, restoration of services, reentry to homes and businesses. Included in the list of activities
are actions to memorialize the disaster, in recognition of the fact that people need closure on
traumatic events in order to recover.
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Figure 9-4: Public Protection Performance Architecture (P3ATM)
Most functions and tasks performed by emergency managers fit into one of these performance
outcomes. A powerful feature of the P3ATM architecture is that every activity is directly or
indirectly linked to accomplishing customer goals. Organizing emergency response according to
this architecture forces a focus on outcomes about which the customers of emergency
management care.
The P3A architecture recognizes that the activities that contribute to any goal are linked together
in a chain. A break in one part of the chain makes it harder or impossible to accomplish the
outcome at the end of the chain. If one of the activities that leads to public warning is not
performed effectively or is not supported adequately by a piece of equipment, the goal of
providing accurate, timely, and meaningful warning to the public is jeopardized.
On a more macro level, the customer goals are arranged in some semblance of the order of
importance. Restoration is arguably of lesser importance than providing warnings and assisting
people in taking protection. This understanding may guide planning, training and exercises. The
focus can be, and often is, on preparing for warning and protection first until these goals can be
adequately served.
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In the Indian Point exercise program, emergency management is judged along 33 functional
objectives. In the product approach outlined above, there are six goals. Surely, it is better to
measure more than to measure less? The experience of the Government Performance and Results
Act of 1993 indicates otherwise.164
The P3A architecture is a framework for implementing the philosophical approach of the GPRA
in the crucial area of emergency management and Homeland Defense. The P3A customer goals
are outcome measures - they define emergency management activities in terms of what
customers receive. The Government Performance and Results Act of 1993 guidelines
recommend the following:
Establish a Results-Oriented Set of Measures That Balances Business, Customer, and
Employee.
" Define what measures mean the most to customer, stakeholder, and employee by (1)
having them work together, (2) creating an easily recognized body of measures, and (3)
clearly identifying measures to address their concerns.
" Commit to initial change by (1) using expertise wherever you find it; (2) involving
everyone in the process; (3) making the system non-punitive; (4) bringing in the unions; and
(5) providing clear, concise guidance as to the establishment, monitoring, and reporting of
measures.
" Maintain flexibility by (1) recognizing that performance management is a living process, (2)
limiting the number of performance measures, and (3) maintaining a balance between
financial and non-financial measures.
Collect, Use, and Analyze Data
" Collect feedback data, which can be obtained from customers by providing easy access to
your organization.
" Collect performance data by (1) investing both the time and the money to make it right, (2)
making sure that your performance data means something to those who use them, (3)
recognizing that everything is not on-line or in one place, and (4) centralizing the data
collection function at the highest possible level within the appropriate organization.
*

Analyze data: (1) combine feedback and performance data for a more complete picture, (2)
conduct root-cause analyses, and (3) make sure everyone sees the results of analyses.

Policies, plans and procedures, training, leadership, equipment, and facilities contribute to the
performance of these customer goals. During operations, there are tasks emergency managers
and response personnel perform that do not directly contribute to the customer goals. These tasks
may be associated with keeping communication lines open, managing the inflow of response
personnel, tracking resources and equipment in use. There are tasks that emergency managers
need to perform to keep the emergency management structure operating smoothly. The P3A
architecture recognizes these as management processes. Management processes are bundles of
1cThe
Government Performance Results Act requires that federal agencies develop performance measures to track services that are provided to
citizens. Many federal, state, and local agencies have developed perfornance measures.
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activities that are preformed by emergency managers and response personnel to keep the
emergency management system performing smoothly. The P3A management processes are:
" Communications
* Coordination
" Decision-Making
" Resource Management
" Personnel Management
" Control and Integration
Communications activities allow emergency personnel to communicate with each other. The
P3A architecture distinguishes these activities from the systems used to provide information to
the public. Communications, in P3A parlance, is restricted to the communication systems used to
link emergency personnel.
Coordination is not possible without communications. Again, P3A defines coordination as the
set of activities for emergency personnel to link their actions together. In any nuclear emergency,
hundreds of emergency personnel are expected to be involved in response and recovery.
Coordination activities link these personnel so that individual actions are channeled toward the
emergency goals.
Decision-making is based on communication and coordination. Decision-making requires
information on what is happening and what may happen. Information on what is happening is
generally communicated from multiple emergency personnel in the field. An integrated picture
of current events is critical to decisions on how to intervene further. Decisions also must be
coordinated among counties, between counties and the State, and between the civil jurisdictions
and the nuclear facility. In any nuclear emergency affecting Indian Point or Millstone, many
different federal agencies are expected to be involved. Therefore, decision-making is reliant on
the processes of communication and coordination.
Resource management must contend with the challenge that, at the time of an emergency, local
resources are all that are available. Within hours or days, a much larger set of resources can be
mobilized from around the region, and across the country. But, initially (perhaps for as long as
72 hours) local resources must be managed to provide the greatest support for emergency goals.
Personnel management is also necessary for emergency management enterprise. Response
personnel may need to monitor radiation in areas and must be suitably trained and attired to
perform their tasks. There has been, for the last decade, a documented issue of personnel
convergence. In most emergencies, volunteers and emergency personnel from surrounding
jurisdictions converge on the disaster site and offer their services. Managing this large army of
"reserve" personnel can become a large chore of its own.
Control and integration provide the means of conducting situation assessments and making
overall decisions on how to proceed with response in the face of changing conditions. The hazard
James Lee Witt Associates, 2002

Pg
9
Page 196

Review of Emergency Preparedness at Indian Point and Millstone-DRAFT

conditions may change, community conditions may change, or management options and
resources may change. Control and integration activities accomplish this role.
Each of the management processes is involved in each of the customer goals or products. For
example, to assist in protection, emergency personnel need to communicate to each other in
manig ftraffic control points. They need to coordinate with other counties to ensure that traffic
moving from one county will not be blocked in another county. They may receive information on
the level of traffic indicating a higher or lower level of evacuation response than desired and
make decisions to provide further information to the public. Traffic management resources may
be managed, including police cars, traffic cones. The location of traffic control point personnel
may be tracked to ensure that they do not inadvertently remain in areas projected to be in the
path of the plume. Finally, conditions can change during disasters - the wind shifts and new
areas are at risk, hazard can escalate or be controlled, people may under-mobilize or overmobilize, etc. All these situations require an ongoing assessment of the situation and a cohesive
response to the changing conditions. That is the role of the control and integration activities.
Emergency management is an "open!" 65 system. A system is composed of interrelated parts that
work together in complex ways so that it is not possible to understand the whole simply by
examining the parts. In short the sum is greater than the parts. The emergency management
system is open because it interacts with components that lie beyond its boundaries-that is, it
attempts to impact and receives feedback from the people that it must protect. In contrast, a
nuclear power plant is largely a closed system, i.e., it does not usually interact with its
boundaries. A closed system can be understood largely by considering the parts that compose it,
without a great deal of consideration for what lies beyond the boundaries of this system.
Most of the emergency management goals listed above require actions and behavior by the
public at risk. Emergency management actions would fail miserably if people did not heed
warnings, take protective actions, or assist in family reunification. Emergency managers take
inputs from the environment and convert them into actions. These actions affect the public and
the public's reaction feeds back into the emergency management system so that further actions
can be taken. During a response, such feedback becomes paramount: Are people mobilizing fast
enough? Are people evacuating in areas other than those recommended for evacuation? Are
people displaying health effects of exposure?
Computer-based modeling is a useful tool for understanding both open and closed systems. For
instance, modeling is used in the design and operation of nuclear power plants. Modeling is also
used to predict what accidents could occur based on specific plant parameters. Nuclear processes
are understood very well from the engineering side of the house, and grounded in the rigorous
discipline of nuclear engineering.
But the same is not applied to the emergency management side of the house. No engineering is
applied to the issues. There is no map of the emergency management system and how it is
'wired." Indeed, current emergency planning, training, exercises, and public education is largely
not based on a scientific understanding of human behavior.
"65TMw word "open" here does not connote the common meaning of the term "truse~' or "openness of communimcation". It defines the degree of
interaction with the boundaries of the system.
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Existing plans take little cognizance of the extensive research on human behavior during accidents and
disasters, and a public perception of nuclear power risks....Behavioral research can indicate how the public
may respond, and this may influence the choice of protective actions, the size and shape of the planning
areas, and the locations of evacuation routes and mass care centers. Such work can also indicate how these
plans should be implemented, including the structure of education and notification systems, and the most
effective method of relaying information and achieving compliance.'1"

Recognizing the differences between a person and a machine, nevertheless, like a nuclear plant,

emergency management requires similar sophisticated modeling. And, since most emergency
actions are directed toward people, there is a dire need for modeling social processes as a part of
emergency planning, training, and exercises. This modeling is, by necessity, more complex.
Human processes have to be modeled with other components, such as hazard dispersion, traffic
engineering (to predict evacuation time and congestion), mechanical engineering (for shelter
effectiveness), and emergency process modeling (for emergency management actions).
The P3A architecture recognizes that application of a rigorous, customer-based approach to
emergency management will require integrated, end-to-end modeling tools that can cascade the
effects of problems in one part of the system to the end results sought by the customers. And,.
embedded as an integral part of these tools must be as clear and detailed an understanding of
human behavior under extreme events as is possible.

'"CENTED (Center for Technology, Environment, and Development, Clark University) Queens College, and SIAC (Social Impact Assessment
Center), 1987. Issues inEmergency for the TMI Region: An Interim Report for the Three Mile Island Public Health Fund. Worcester, MA:
CENTED.
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CHAPTER 10
EXERCISE ANALYSIS USING THE PUBLIC
PROTECTION PERFORMANCE
ARCHITECTURE (P3A)
The most important measure of any exercise is the level of protection afforded to the populace
against the accident scenario. Considering the importance of exercises in testing capabilities and
improving plans, the observation of the Indian Point drill and full-scale exercise was another
component of our review. The JLWA/IEM team collected data from both the practice exercise
and the full-scale exercise at Indian Point in 2002. As no exercises were conducted at Millstone
during the time of this report, no exercise observations for that site are presented here. The
purpose of the practice exercise was to work out "the kinks" in the exercise scenario. The fullscale exercise was an actual test of the ability to protect the public from an accidental release of
radiological material from Indian Point.
Also, given the importance placed on exercises in the radiological emergency preparedness plan
approval process, we observed the exercises in order to consider whether this reliance on
exercises, as they are currently structured, in making that determination is appropriate.
On September 5, 2002, a practice exercise was conducted in the plume exposure pathway
Emergency Planning Zone around Indian Point 2 by the State of New York. Eight JLWA and
TEM observers were present at the exercise. They were stationed at the New York State
Emergency Operations Center, Putnam County Emergency Operations Center, Westchester
County Emergency Operations Center, Rockland County Emergency Operations Center, Orange
County Emergency Operations Center, the Joint News Center, and the Indian Point EOF. At least
one observer remained at each location during the entire exercise. Observers collected exercise
data for evaluation and analysis.
The practice exercise scenario consisted of a radiological release due to a failure of a
containment isolation valve. The valve failure was caused by a series of other system failures.
The exercise began at approximately 8:20 am with a leak in the pressurizer surge line. Due to the
leakage of water from the reactor coolant system exceeding the capacity of a single charging
pump, an Alert was declared by the Indian Point Energy Center at 8:37 am. At 10:26 am, a Site
Area Emergency was declared due to the large amount of water leaking from the reactor vessel
and the potential for fuel to become uncovered. A General Emergency was declared at 12:45 pm.
The General Emergency was declared because two of three fission product barriers had been lost
and there was potential for the third to be lost and containment breached. People in 16
Emergency Response and Planning Areas were simulated to be issued initial Protective Action
Recommendations at the declaration of a General Emergency.'16

'"This action was based on a prevailing wind direction of 220* at 10 miles per hour and Pasquill Stability Category B.
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The simulated release occurred at approximately 1:38 pm. After the radiological release, three
additional Emergency Response and Planning Areas were issued Protective Action
Recommendations, based on a prevailing wind direction of 1500 at 13 miles per hour and
Pasquill Stability Category D. At 2:29 pm, the simulated radiological release ended. At 2:41 pm,
the simulated emergency was terminated and the exercise was declared to be at an end.
It is important to note that the operations group at Putnam County participated only until 12:00
pm. The practice exercise, in its entirety, was played out-of-sequence in a compressed time scale
for this group.
On September 24, 2002, a full-scale exercise was conducted in the plume exposure pathway
Emergency Planning Zone around Indian Point 2 by the FEMA, Region II. Ten James Lee Witt
Associates and IEM observers were present at the exercise. They were stationed at Emergency
Operations Centers in the State of New York, Putnam County, Westchester County, Rockland
County, and Orange County, as well as the Joint News Center and the Indian Point Emergency
Operations Facility. At least one observer remained at each location during the entire exercise.
Two observers moved between the Indian Point Control Room, the Indian Point Emergency
Operations Facility, Westchester County Emergency Operations Center, and the Joint News
Center.
We evaluated the September 24, 2002 exercise at Indian Point using the P3A architecture.
Because of the scope of the exercise, we restricted the analysis to reviewing two of the customer
goals in the P3A architecture:
" Timely, accurate, and meaningful public warning to persons at risk
" Assistance in protection from hazard effects
Figure 10.1 below shows some of the activities under the two P3A goals.
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Figure 10-1: Emergency Management Critical Path Response
The discussion below does not cover each of the activity boxes defined in Figure 10-1 above.
Instead, we used a simple method to analyze the capability of the emergency response system to
afford protection as shown in the September 24 full-scale exercise. Figure 10-2 below shows the
results of this simple analysis.
The scenario for the Indian Point full-scale exercise consisted of a radiological release through a
plant vent due to a loss of pressurization. The loss of pressurization was caused by a series of
James Lee Witt Associates, 2002
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system failures. The exercise began at approximately 8:20 am. Due to multiple losses of
electrical power, an Alert was declared by Indian Point at 8:43 am. At 11:26 am, a Site Area
Emergency was declared due to very large radiation readings inside primary containment.
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Figure 10-2: Protective Action Decisions Various Stages of Response
Figure 10-2 shows the zones that were recommended for evacuation by the Indian Point facility
as protective action recommendations. It shows the zones that were told to evacuate by the
counties as protective action decisions. 167 A General Emergency was declared at 12:22 pm. The
General Emergency was declared because of increasing radiation readings inside primary
containment, with potential for a containment breach. At 12:28 pm the Indian Point facility
recommended that specific zones be warned. The counties decided to warn them a few minutes
earlier, but did not warn all the zones that the facility was subsequently deemed to be potentially
at risk. People in 15 Emergency Response and Planning Areas were simulated to be issued initial
Protective Action Recommendations at the declaration of a General Emergency'68. At 1:18 pm,
the counties added more zones to the areas warned but not all of the zones initially recommended
by the facility.
"' The difference between protective action recommendations and protective action decisions lies in the role of government versus a private
corporation. Government is responsible for making the decision to inform people that they are at risk and that they need to take protective actions.
'" This action was based on a prevailing wind directionof 2050 at 12 miles per hour and Pasquill Stability Category C.
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The simulated release occurred at approximately 1:46 pm. Within about 15 minutes, the Indian
Point facility notified offsite authorities at Orange, Putnam, Rockland, and Westchester counties
and the State of New York. A little while later, the counties warned people in 17 additional
Emergency Response and Planning Areas to take protective actions.
The rest of this analysis focuses on a single area: Emergency Response and Planning Area 19.
This Emergency Response and Planning Area lies in the northeast quadrant of the Indian Point
area in Putnam County. There were approximately 6,805 people in this zone in 2000. Putnam
County received notification of the release at 2:00 pm from the Indian Point facility. About half
an hour later (2:37 pm in IEM observation logs), the county decided to upgrade the sheltering
recommendation to evacuation, based on the notification of the release. At 2:49 pm, sirens were
activated to alert people. At 2:52 pm, the Emergency Alert System broadcasted a message telling
people in the region that the sheltering recommendation had been changed to an evacuation.
People in the selected zones, including the Emergency Response and Planning Area 19, were
told to evacuate.
Figure 10-3 below shows the progression of these events. The bottom row of boxes shows the
actions of the emergency response system at the Indian Point facility and emergency
management personnel at Putnam County. The second row shows the effect of these actions on
one of the key social processes: diffusion of public warnings. Since the public was notified at
10:1 1 am via sirens and 10:14 am via the Emergency Alert System that there was a potential
problem at Indian Point, the warning that something was wrong was diffusing already through
the population. With each siren and Emergency Alert System message, an increasing number of
the population at the Indian Point region became aware of the problem at Indian Point. Finally, at
2:52 pm the Emergency Alert System sent out the message that people should evacuate.
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Figure 10-3: Progression of Events In Emergency Response
The third row shows another important social process: mobilization. As mentioned in Section
5.2, people make their own calculations and decisions of what they will do when warned by
emergency officials. This decision making and subsequent mobilization to take action is
influenced by what they hear from emergency officials, who they hear it from, how often, and
how it is interpreted by them. However, emergency officials cannot control this social process.
With each successive alert and notification and the diffusion of the warning, more and more
people continue to mobilize to take some action.
Some of these people can be expected to start evacuating, regardless of what emergency
managers are currently recommending as the appropriate protective action. The Marist poll
conducted for Riverkeeper found that 76% of the respondents within the 10 mile EPZ said they
would evacuate when asked if "In the event of a major accident at the Indian Point Nuclear
Power Plant, would you attempt to evacuate your area, or not?" Because this question was not
qualified by mention of whether emergency managers were recommending an alternative
protective action based on wind direction or other considerations, we believe this estimate to err
on the high side. Case studies of previous emergencies show that spontaneous evacuation from
the area at risk may be as little as 10-15%.169 We believe this estimate to be very low in the case
of Indian Point because of factors described elsewhere in this report. Any answer between these
"'This should not be confused with "shadow evacuation." Shadow evacuation is the tendency of people outside the areas recommended for
evacuation to leave the region. This issue is related to people in the potential risk areas leaving before they are told to evacuate.
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two extremes is still a significant number of people and vehicles; a concern the reader will find
woven through this report.
Post-disaster research indicates that a majority of the people (approximately 60-70% in addition
to the 10-15% above) will leave after officials indicate that they should evacuate. There is a lag
between the time that alert and notification systems provide their warnings, and when these
people actually start to show up on the roads in the area. This lag, of course, is the time for the
warning to diffuse and the mobilization to occur. Slowly, people receive the warning and are
convinced to take action. This results in a "loading curve" where first a trickle, then an
increasing flood of vehicles start to travel along the area roads. Based on the findings from
previous events, all the vehicles are not expected to enter the roadway system all at once. The
second row in Figure 10-3 shows this build-up of evacuating vehicles.
The simulated release occurred at approximately 1:46 pmn during the exercise. The radiation
plume, borne by the winds and midxing with the ambient air, made its way across the landscape
slowly. The final row of Figure 10-4 shows the movement of this plume. We did not perform a
sophisticated assessment of the movement of this plume. Taking a simple straight-line projection
of the movement of the plume, the leading edge (the tip) of the plume arrived at Emergency
Response and Planning Area 19, about five miles away, at about 2: 15 pm. This zone was not told
to evacuate until about 40 minutes later. Even if the majority of the people were warned and
mobilized already, they still needed time to leave. The evacuation time estimate would calculate
and provide the time needed to evacuate this zone.
On the surface, the actions of emergency management were too late. However, an important
factor must still be considered. The purpose of radiological emergency preparedness is to prevent
doses at or above 1 rem. The tip of the plume is a much lower threshold of exposure. Therefore,
additional time can elapse before the health of a population is at risk. The precise time would
require a more sophisticated analysis. People in Emergency Response and Planning Area 19 may
have had just enough time to evacuate from the area before they were exposed to I rem. We
cannot determine that with this simple analysis, nor is it necessary to validate our point.
It is possible to "outrun" the plume. The plume was moving at about 12 miles per hour. If
individuals could move out of the path of the plume faster than the "arrival" rate of the plume,
they would still be able to avoid the health effects of radiation. The ability to outrun the plume
lies with the rate of mobilization, the configuration of the roads (whether they are aligned to
move in a radial direction away from the hazard), and the extent of congestion on the roadways
(speed of travel).
The extent of dose reduction or dose' savings for the people in an Emergency Response and
Planning Area is not known unless there is a simulation that combines the social processes of
warning and diffusion, the actions of emergency management, traffic modeling showing the
effects of people's response on the traffic network, and an integrated modeling of radiation
dispersion effects on the people inside homes and offices versus people leaving in their vehicles.
How would this response differ in case of a fast breaking event? If an event occurs and
immediately there is a General Emergency, it would be very important to alert and notify
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quickly. Sirens and Emergency Alert Systems would be used. But, as Figure 10-4 below shows,
experience with chemical emergencies has shown there is an approximately 50% improvement in
warning diffusion with Tone Alert Radios.
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Figure 10-4: Warning Diffusion for a Combination of Selected Notification Systems170
There is another issue that must be considered. Is evacuation, under these circumstances, the best
option to protect the people in Emergency Response and Planning Area 19? Perhaps sheltering in
place might be better. There is a potential that the people in this zone may be leaving in their
vehicles at the precise time that exposure to the outside is most dangerous to their health.
The selection of the right protective action is very important. An example from Chernobyl can
illustrate this important point:171
Different countries followed different approaches in implementing protective measures, including
considerable improvisation as the accident progressed. The result was great variation in choices of
measures, levels of protection sought, and the vigor with which measures were put into effect. Only some
of the differences can be attributed to differences in levels of exposure.17
These differences in protective action strategies led to some important differences in health
effects. Some countries did not reduce any of the radiation dose to their citizens. Other countries
were able to cut the dose received by their citizens in half, for even a catastrophic accident such
as the Chernobyl release. Such lessons learned should be borne in mind when evaluating the
framework for protective action decision-making in the area around Indian Point.
17 Roges, 0. 0., et al., EvaluatngProtectiveActionsfor ChemicalAgent Emergencies (ORN5),Oak Ridge, TN: Oak Ridge National
Laboratory, 1990.
'" For a variety of reasons, the most important of which is the type and magnitude of the accident, it is not appropriate to compare the accident at
Chemobyl in 1986 to potential nuclear accidents in the United States. However, the experience does illustrate the value of determining the
apropiate protective actions. The Chernobyl accident was of international scope affecting a large number of countries.

"Robert L Goble and Christoph Hohenemser. "Emergency Planning Lessons from the Accident at Chernobyl" in Golding Kasperson and
Kasperson, 1995. Preparing for Nuclear Power Plant Accidents, Westview Press.
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CHAPTER 11

CONCLUSIONS AND
RECOMMENDATIONS REGARDING
PUBLIC SAFETY
11.1 Conclusions
In the sections that follow it is important to recognize that assumptions and hypothetical
scenarios are not predictions. The reader is cautioned too that the conclusions and
recommendations regarding the two plants under consideration here may not be applicable to
other plants, regardless of ostensible similarities.
The recommendations in this report result from a large number of detailed observations across
many facets of the emergency preparedness systems at the Indian Point and Millstone sites as
well as observations made at the state and local government entities responsible for public safety
in the plume emergency planning zone. Supporting the recommendations is a large volume of
information obtained through interviews with plant operations personnel, emergency managers
and emergency services workers in counties and municipalities, key department or agency
personnel at the State of New York, and a number of experts in emergency planning for
radiological accidents.
We have identified areas that would significantly improve with only a small amount of corrective
action and, other areas that need major changes that will take the commitment of significant
resources and time to address. Dated evacuation time estimates for both Indian Point and
Millstone may not accurately represent the number of vehicles and people that may use the
evacuation network if an accident were to happen today. Fortunately, in the case of Indian Point,
both the population and evacuation time estimates are currently undergoing a major update.
Nevertheless, the greatest problems do not lie in these specific areas.
The greatest problems cut across the individual emergency preparedness functions. The problems
lie in the interoperability and connectivity of the individual functions, often performed by
different agencies, under different regulations. It is an additional problem that these
interoperable/connectivity issues are not clearly evident when looking at radiological emergency
preparedness as isolated functions and activities that comply with individual regulations.
However, the broader problems are evident when looking at emergency management as a
system-of-systems and from the point of view of a customer.
Who is the customer of emergency management, and what does he or she want? If there is an
emergency and a person's life or health feels threatened, that person is customer of emergency
management. He or she will almost certainly want the following things from the emergency
management system:
Accurate, timely, and meaningful warning about the threat to safety or health
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Effective, timely and safe control of the source of the threat and/or apprehension and justice for
those involved
Assistance in knowing how to protect oneself and assistance in taking action to do so
After the initial impact of the event, short-term stabilization services to help one reunite with
loved ones and attend to medical and other needs
Support in a recovery back to normal existence in the long term, perhaps shaped subtly or
indelibly by the event that occurred, and
While all these activities are in progress, an honest, understandable, and meaningful response to
information needs that communicates what has happened, what could happen, and how it might
affect one's life

All emergency activities fall in under one of these customer needs. When viewed from this
perspective, it becomes evident that there are some significant disconnects in how the Indian
Point emergency response system is organized and how it functions. A number of these
observations also apply to the emergency response system for Millstone. Our analyses indicate
that the State of New York, the affected counties, and the licensees should focus preparedness
improvement efforts in five key areas: dose assessment, warning, protection strategy, response to
information needs, and communications. Addressing these areas will require that the State and
local jurisdictions, and FEMA, address significant planning, training and resource issues. It will
also require a major departure from the focus on compliance with regulations that now limits
effective radiological emergency preparedness efforts at the local level.
11.1.1 Issues with Meeting Emergency Needs
11.1.1.1 Accident Analysis Outputs are not Integrated Into Plans, Training, Exercises and
Public Information-HAZARD ASSESSMENT
"...[G]oodpreparednessis actually a knowledge-based, realisticprocessstressing general
173
principles aimed at reducing the unknowns in a problematicalsituation.
Management of an event requires first grappling with what has happened. This is particularly
true for large-scale events, and even more significant for fast-breaking events. The technical term
for this activity is hazard assessment.
Nuclear hazards are invisible and silent; however, they are detectable with proper equipment. To
deal with the invisible, it must first be made visible. This requires the use of some type of
technology, be it paper or computer-based, to predict what may happen and how it may affect
people. The Indian Point or Millstone facilities are the lead players in this process.
For this aspect, the Indian Point facility relies on older vintage technology, 1970's era
operational techniques (map, standardized overlays), and multiple computer codes (MIDAS,
MEANS, MRPDAS) that are not well integrated. The plant does not seem to have a way to
visualize the resulting plume and juxtapose population information with it. Plant personnel
and Responses to Acute Chemical Emergencies and.Disastersin the United
"' Quarantelli, E.L Commwhity andOrganizationalPreparationsfor
States:Research Findings and Their WiderApplicability.Disaster Research Center, University of Delaware. 1988.
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specifically do not have a sophisticated means to calculate how much time is available for
various communities to take protective actions. There is no swift and coordinated method to
transfer this information to the communities, and there are a limited number of communities that
get the information directly. The Indian Point facility and the surrounding communities rely on
facsimile machines and telephones to relay information. This limits what can be sent: detailed,
rich, map-based information that conveys who is at risk and by when is not currently sent
between the facility and the communities. Also, the ability to react "tochanges in the prediction,
based on real-time measurements is hindered, without an automated system in place.
While Millstone uses a more modem and capable dose assessment computer code, it is generally
used later in an event. This negates the potential benefit of early protective action
recommendations and decisions based on the best dose assessment. As with Indian Point, the
computer systems are not capable of automated transfer of the hazard information. Transmittals
are via fax or phone so there is no benefit of an integrated system to provide accurate, consistent
hazard information free of other communication system and human filters. In other words, the
current approach increases the potential for translation and interpretation difficulties.
Computers can predict, but real data on the radioactive products of a release is needed to
determine where the actual effects are in the community. There is a large emphasis on field
monitoring in the offsite response program. First responders are expected to go to points in the
community and measure radiation. These activities are being performed in the early phases of an
event-while citizens are still taking protective actions.
We could not discern the basis at either facility for this early emphasis on monitoring. The
regulatory documents underlying nuclear preparedness clearly state that initial protective actions
should be taken on the basis of computer projections. First responders should not be sent out into
potentially contaminated areas simply to establish the boundaries of the areas affected by the
event. Additionally, arrays of detectors and monitors that continually provide real-time detailed
information about the radiation status obviate the need for putting such first responders at risk.
If field monitoring is important enough to require efforts from first responders, there should be a
commensurate urgency to integrate this information into emergency actions. We could not find a
clear process for the gathering and use of field monitoring data from the county and state field
monitoring personnel to the Indian Point or Millstone facilities for incorporation into the
computer codes or map/overlay methods that predict dispersion of the radiological plume.
The migration by the State, the counties and of Indian Point facility to a minimum of the
RASCAL version 3.0 is a positive improvement. The code will provide a better common basis
for conducting and sharing dose assessment and will better accommodate the terrain around
Indian Point and specific cases where the wind shifts significantly. However, RASCAL alone
will not address the need for better automated sharing of information and the expansion of this
sharing beyond county emergency operations centers and the Joint News Center to other entities
in the emergency planning zone. In addition, the migration to the new code will require training
and additional coordination measures that must be adequately addressed for the full benefit of the
RASCAL migration to be realized.
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The fact that Millstone uses a different set of tools for dose assessment poses a challenge for the
State of New York. Because a different code is being used, the assessment for the impact of a
Millstone accident on the population in New York (Fishers Island and Plum Island) may look
different and be communicated differently than an assessment done in RASCAL. The State must
carefully consider what hazard information is communicated to Fishers Island and Suffolk
County and in what way. The potential exists for the Millstone licensee or the State of
Connecticut to communicate different hazard information than the State of New York, although
the current New York plan states that the Millstone/Connecticut dose assessment will be used. It
is not known at this time how the move to RASCAL 3.0 will impact this policy, if at all.
For either Millstone or Indian Point, once the utility determines that there is a problem and
provides notification to the community, the information passes to the county level and to theY
States of Connecticut or New York respectively. Cities (municipalities) are not directly informed
(the notable exception being Fishers Island). Instead, they must wait for notification from the
counties. This practice results in delays and has the potential for no information, incomplete
information or conflicting information to go to the cities. This problem will be exacerbated once
the "alternative sources" such as the news media, existing networks among emergency services
personnel, etc. start reporting on conditions at the plant. The lack of direct and accurate flow of
hazard information may also exacerbate other problems such as shadow evacuation, spontaneous
evacuation in the plume exposure emergency planning zone, and role conflicts for emergency
services personnel.
11.1.1.2 More and Better Means of Reaching and Warning People are Needed
Event and Post-Event -WARNING

-

Both Pre-

One of the most important emergency response functions that public agencies can perform is to
provide adequate, timely, and meaningful warning of impending threats of events that have
already occurred. At the Indian Point site, the warning component includes sirens to Alert the
community that an event may have occurred or has occurred. The sirens are required to be loud
enough to be heard over background noise. In some hilly parts of the community surrounding
Indian Point, existing sirens cannot be heard. Tone alert radios have been provided to the people
who live in these areas. All areas are covered by the Emergency Alert Systems. These are the
interruptions to regular programming that provide emergency messages in a variety of media,
such as radio and television.
There are a number of problems with this arrangement. Sirens are essentially outdoor warning
devices; most of the time, people would hear the sirens if they were outdoors, but may not hear
them indoors. Tone alert radios are indoor warning devices and generally require the person to be
indoors to hear the tone alert device. The Emergency Alert System is effective for alerting people
who are engaged in mass media, such as listening to the radio or watching television. People can
be better alerted by a combination of the various media pathways through which the alerts are
sent. Emergency researchers who have investigated this point have shown, using scientific
evidence, that a combination of alerting devices reaches more people, faster.
Sirens can also be equipped with voice capabilities to transmit warning messages. Voices can be
prerecorded or live (they are probably best if they are from the chief elected official). They may
simply request hearers to tune to the EAS message, they may discourage spontaneous evacuation
James Lee Witt Associates, 2002
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in areas not threatened by the hazard, or they may contain some other simple message. Multiple
languages can be used. Communities across the nation have had some positive and some
negative experiences with voice-capable sirens, and these experiences should be considered if an
effort is undertaken to improve the alert and notification system. We have not found indications
that adding voice capability to sirens around Indian Point has been considered.
While the terrain effects around Millstone are far less pronounced, the alert and notification
planning basis is somewhat dated and could be improved with currently available technology. It
was not clear to reviewers whether the sound levels required by applicable regulations were in
fact achieved in the study for Fishers Island. The State of New York may want to explore this
particular issue further.
At any given snapshot in time, a large number of people can be expected to be on the roadways
around Millstone and Indian Point. These people must be warned. Many may hear the sirens and
receive an Emergency Alert System message; however, there is now supplemental technology
available to boost the warning: highway readerboards. These readerboards have been used
effectively in other US communities to warn motorists of hazardous events. The technology also
has dual-use potential. For example, readerboards are being used in some communities to warn
citizens of child abductions.
Readerboards are important in other ways besides increasing the overall effectiveness of the
public warning. There will be a potential for "shadow" evacuation during a nuclear event.
Shadow evacuation is the spontaneous evacuation of people who are located outside the
recommended evacuation zones. Readerboards can help control shadow evacuation inside and
outside the Indian Point plume exposure emergency planning zone. Although there is no need for
readerboards on Fishers Island or Plum Island, Suffolk County should consider their use to
reduce the degree of shadow evacuation on Long Island.
A further warning consideration for the population in the vicinity of Indian Point is that the
communities include people who do not understand or speak English. Messages need to be
targeted to the various major ethnic groups to ensure that the warning is understandable. This
issue of communicating with minority populations has been an issue in a number of emergencies.
During the 1989 Loma Prieta earthquake, emergency services tried to provide emergency
information to the Spanish-speaking community using Spanish-language media. But, there were
a number of operational problems.174
There is guidance (Guidance Memorandum 20, October 19, 1983) jointly issued by the NRC and
FEMA that mandates foreign language translations of public education materials. This
memorandum recommends that if 5% of the voting age population of a county is foreign
minority population, public information materials should be in the foreign language. The
guidance memorandum lists the counties that met this criterion in 1970. The guidance does not
address emergency information provided to the public during a radiological event. Of the four
counties around Indian Point, both Rockland and Westchester counties have more than 12

174Federico A. Subervi-Vilez et al., Communicating with California's Spanish-Speaking Populations: Assessing the Role of the SpanishLanguage Broadcast Media and Selected Agencies in Providing Emergency Services, 96 pp., November 1992.

James Lee Witt Associates, 2002

Page 210

Review of Emergency Preparedness at Indian Point and Millstone--DRAFT

percent of their population acknowledging that they do not speak English very well (2000
Bureau of Census data). Orange County has 8% of its population stating that they do not speak
English very well (Putnam County includes 3.6% of similar population).
There was uncorroborated discussion during the course of this study that a number of people
cross over from the City of New York to Westchester and Rockland counties to work in area
residences and businesses. These workers may not have access to media outlets while in those
counties and may be delayed in receiving warning. In addition, many may speak English as a
second language or not at all.
Based on our analysis, the Fishers Island population does not have the same level issue of
concern with respect to transient, non-English speaking day workers. However, Fishers Island
may want to consider ways to improve communication to transient non-English speaking visitors
to the island in the event an emergency response is required. Since Plum Island is a federal
facility with a relatively stable and controllable population, there is no language issue related to
warning there. At present warning systems are confined within the 10 mile EPZ. The public's
perceived need for information and warning is not so confined. For purposes ranging from trust
in local authorities, to rumor control, to lessening unnecessary evacuation, serious consideration
should be given to expanding warning capabilities beyond the EPZ. This is particularly true for
readerboards on arterials.
There is a final point that is of great importance for both Millstone and Indian Point. Public
warning is not just a technical process made up of sirens, tone alert radios, Emergency Alert
Systems, and highway readerboards. Public warning is first and foremost a social process.
People receive the alerts from the sirens, tone alert radios, and Emergency Alert System. They
make conscious decisions to listen, tune in, and make note of the emergency message. Each
person, based on his or her current situation, decides on the actions to take (or not to take). This
is a social process. It is slow, personal, and cannot be taken for granted.
Public education before an event can ensure that people are ready to receive a warning message.
Public education can make emergency messages more meaningful. However, some of the
commonly used mechanisms to educate the public (brochures, calendars, and inserts in telephone
books) are not very effective when used in isolation, rather than as part of a comprehensive
approach to community education. The average citizen receives a large amount of unsolicited
information daily and has developed relatively sophisticated means of shielding themselves from
it. Emergency researchers have indicated strategies that increase the effectiveness of public
education programs. These should be integrated into the public outreach efforts of both nuclear
energy facilities and the offsite agencies that participate in radiological emergency preparedness
for the region.
11.1.1.3 Evacuation Planning Base Data Is not Integrated Into Indian Point Plans,
Training, Exercises and Public Affairs-PROTECTION
In the event of a release of radiation from Millstone or Indian Point, people would need to
receive warning and assistance in taking protective action. Time is critical in such a response.
People must be warned in time and shelter or evacuate in time to prevent being exposed to
harmful levels of radiation.
James Lee Witt Associates, 2002
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Population databases provide information on how many people are in the region and where they
reside. Evacuation time estimates provide the length of time needed to evacuate portions of the
region. These two pieces of information are crucial for determining protective action strategies.
Population databases have been used at both Indian Point and Millstone and are currently being
updated at Indian Point. Evacuation time estimates have also been developed by both utilities
and are currently being updated for Indian Point. Issues have been raised as to how often and
how accurately the population estimations and evacuation modeling ought to be done. The issue
of how frequently such studies should be updated is a local site-specific consideration.
The State of New York should consider the growth of the New York population in the respective
areas around Indian Point and Millstone and raise concerns with the licensee if the numbers
change significantly. Updating population or evacuation time estimates is straightforward and
updates can be done for portions of the 10-mile emergency planning zone without doing an
entire new study from scratch (provided an adequate baseline study is done on which to base the
updates). Updates are not judged to be a significant issue for Indian Point since the existing
planning and coordination mechanism with the State of New York and the counties can be used
to affect them when required. The coordination picture is not as clear as related to updates for
Millstone. The State of New York should review the process for affecting updates of the
applicable population in the Millstone 10-mile emergency planning zone with the State of
Connecticut. For example the ETE study for Millstone assumes a peak summer population for
Fishers Island of 2500 people whereas current estimates are almost double. This would make a
difference on ferry trips and estimated evacuation times.
The larger problem in the protection area at both nuclear sites is the disconnect between the
population/evacuation information and the plans and response. Emergency plans for the counties
.and the State do not articulate strategies to protect people based on the population database and
evacuation time estimates. During response exercises, there is scant attention paid to how many
people are potentially at risk and how much time is required for evacuation. Specifically,
strategies for protective action decision-making are not currently in the plans for the Millstone
and Indian Point radiological emergency preparedness jurisdictions.
Timing is important in response but recommending the right actions is equally important. Safety
requires the right actions by the public at the right time. Each radiological emergency can have
unique aspects - the accident can be different, weather could be different, time of day and hence
the pattern of population distribution can be different, etc. It is hard for the human brain to
process these complex variables and arrive at the correct protective active decision for each
contingency. However, as we note later, the experience from Chernobyl indicates that the right
protective action decisions can substantially affect how much protection the public receives. In
the case of Chernobyl, the protective actions recommended by some countries led to a 50%
reduction in total exposures. In case of other countries, even though protective actions were
implemented, there was no overall reduction in dose - the reduction was 0%. For accidents
smaller than the catastrophic Chernobyl event, the decisions on protective actions can have even
more dramatic results on the public's safety. There have been speculations that up to 90% of the
potential dose from an accident can be avoided through timely and accurate protective actions' 175
'7' Preparingfor Nuclear Power Plant Acc idents, edited by GoldingDominic et al, Westvicw Press, Oxford, 1995.
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This is a significant issue that needs to be addressed at both Indian Point and Millstone. Humans
cannot process the hundreds of variations and arrive at the best strategy. However, computers
can. These estimates can be prepared at the time of an event - but, it would be better to develop
these protective action strategies as a part of the planning process. The Indian Point and
Millstone areas need to develop a series of protective action strategies for varying contingencies.
In our experience, for a smaller, less densely populated area, several million simulations had to
be run to develop a comprehensive set of protective action strategies.
It should be noted that developing strategies in advance does not mean their automatic
application in a real event. Even when the assumptions that resulted in the strategy precisely
match the real world conditions, that strategy (and those conditions) should be reviewed by
decision makers before application.

4

5O

V)

One notable exception should be mentioned. During the 2002 exercise at Indian Point,
Westchester county officials considered the evacuation time estimates for the site. Since the
evacuation times had been calculated based on 1990 population data, they added a rough
measure of time (an hour) to the previously calculated evacuation time and made protective
action decisions based on that information.
The lack of documented, coordinated criteria could lead to implementation, coordination, and
consistency problems in response. Observers at the full-scale exercise noted that there was more
than one case where emergency managers or decision-makers unnecessarily argued about the
correct protective action during the response. It appeared that inconsistencies existed in the
understanding of what needed to be done with prison populations, for example. The best time to
develop protective action criteria is not during the response to an accident for obvious reasons.
The State of New York should give strong consideration to upgrading plan content, training
activity, and exercising specifically in this area. Technology can help with definition and
consistent implementation of protective action criteria both within responding counties and
across jurisdictional lines. It is also possible to automate such decision criteria in order to take
the interpretation out of the equation at the time of the response, and to speed the process. 7
Indian Point, Millstone and the offsite communities currently have no technology to
simultaneously consider population, radiological plumes, and evacuation. If people are at risk,
there will be a finite time window to protect people. This window may be larger in the case of a
slowly evolving event The window will be narrower, in case of a fast breaking event.
Regardless, it will be finite. Planning and response both need to consider this time-bound nature
of protection.
The offsite emergency plans at counties and the State do not include information on the time
component of response. There has been little evaluation of how to best protect people under
varying release scenarios. While decision support tools to calculate the best ways to protect
people are not commonly used, they are available. These decision tools need to be incorporated
into planning and response at both Indian Point and Millstone.

176IEM has specific experience in this are as related to response to releases of hazardous chemiCa1ls Thc principles are dhe samne and would be
potentially applicable for response to radiological releases as well.
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IEM performed a rudimentary analysis of the time-based protection issue for the 2002 full scale
exercise at Indian Point. It indicated that a few emergency response planning areas in the region
received the first indication that something was wrong from half an hour to two hours or more
before the radioactive plume first arrived at the emergency response planning areas. Health
effects are not expected when the plume first arrives; there must be sufficient time for exposure
before health effects are expected. Despite these caveats, the half hour to two hours probably
does not provide enough time for the warning to disperse through the community and for the
protective actions to be completed. What is equally significant about this observation is the fact
that this crucial point is not noted in response exercise reporting for Indian Point, a fact that
reflects poorly on the efficiency of the exercise process. Likewise, TEM could not find any
quantitative observations of this type in the Millstone exercise reports. Based on this fact and the
lack of any specific protective action criteria in the Fishers Island or Suffolk County emergency
plans, it appears that the lack of time-based protective action decision-making is an issue equally
applicable for Millstone.
A key question that the counties and state are currently dealing with is whether or not the
evacuation time can be reduced by directing traffic on major roads to flow in an outbound
direction only. Such a strategy allows, for example, all lanes (normally both directions) of an
interstate to be used "one way' to evacuate people out of the hazardous zones to safe areas. The
issue thus far is debated in terms of the resources required to control traffic, and the likelihood of
traffic accidents and/or citizen non-compliance with directions. This issue needs to be
considered in the wider context of people protection and time available for taking protective
actions. There are risks associated with making all lanes move in one direction. It would be
necessary to determine whether those risks are higher than the risks associated with slower
evacuation and potential exposure of the population to harmful radiation effects. We were not
able to evaluate any current quantitative information that would help with a decision on this
point because it does not appear to exist in the Indian Point or Millstone planning bases.
A related protection issue that is not directly associated with evacuation is the use of potassium
iodide (KI) tablets. There are perceived safety risks associated with distributing potassium iodide
tablets, such as the danger of anaphylactic shock and the need for reduced dosages for children.
There should be an expanded public discussion and education concerning the benefits to be
gained from potassium iodide distribution and whether that benefit is commensurate with the
risks. The information can then be used in the public forum to make decisions. Public confusion
has existed because the state and the counties did not collectively pursue such an effort prior to
the widespread distribution of K!.
Aside from evacuation and potassium iodide, there are other alternatives to protect people.
Sheltering is a proven protective action option, and it is included in the Indian Point emergency
plans. However, these plans do not appear to address the effect of weather patterns on the
effectiveness of sheltering. Sheltering effectiveness against absorbed dose is very sensitive to
weather conditions such as rain. Sheltering times can be limited when the outside temperature is
either very hot or cold because the cooling and heating systems should be shut down. Also, with
certain kinds of radiological releases and in structures with some common construction
materials, sheltering is not really effective in reducing dosages. Long duration releases,
especially where large amounts of radioactive material are released over a long period of time,
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are not good candidates for sheltering. Sheltering has other implications as well, such as the
need to consider placing KI andiespiraWnipnilters in homes and offices, and to consider the
expansion of delayed public transportation and of personal and vehicle decontamination
capabilities.

/WV 1-

Specific guidance on sheltering strategies or implementation was conspicuously absent from the
Suffolk County plan and the Fishers Island plan. The Plum Island radiological emergency
preparedness plan did cover this protective action option.
The discussion thus far has considered people as a homogenous, shapeless mass. When we
separate the various types of population groups, other issues emerge. Protection of children is of
greater emotional relevance to people than any other group. School plans demonstrated at the
Indian Point exercise include the concept of evacuating children from the region before parents
are notified. Researchers have documented the fallacy of such an approach: parents will attempt
to go to schools as soon as word reaches them of a significant emergency'7. Such actions may
hinder the evacuation of most children, raise the level of congestion on roads, and lengthen
evacuation times.
The only applicable school plan in the Millstone 10-mile emergency planning zone is for the
Fishers Island school. The planned evacuation of this school, if required, is not subject to the
same concept of operation problems as with Indian Point counties. The Fishers Island school
population will evacuate via ferry with the rest of the island's population.
Like other communities, the area surrounding both Millstone and Indian Point contains many
special need populations. At Indian Point, the emergency plans call for school bus drivers to
collect these individuals and evacuate them after they have evacuated school children. However,
if the event is fast breaking and the time window for action is narrow, there may not be sufficient
time for the school buses to make this return trip to pick up special needs individuals. There are
many issues with how many buses are needed or available and how many trips each would make.
There is also concern that bus drivers may not return to the "contaminated"' 7 area after
evacuating the first wave of people. Emergency plans need to be based on the best available
estimates of how people can be expected to behave in an emergency-not how emergency
planners would like them to behave. Even though it is hard to predict how people will behave
during emergencies, there is over fifty years of valuable empirical literature in the United States
on this issue that can and should be integrated into planning and response. As with the previous
point made on school populations, the evacuation plan for Fishers Island does not deal with
'77The intentions of parents have been catalogued in a few studies. Nasar and Greenberg (Naser, LJ. and Greenberg, LM., 1984. "The
Preparedness and Reactions of Citizens to Warnings and Crisis Relocation for Nuclear Attack", Journal of Applied Social Psychology, volume
14, pp. 487-500) documented that 55% of parents plan will definitely or probably pick up their children from schooL This study reviewed issues
associated with nuclear attackL Approximately 37%of the parents said that they would definitely pick up their children; approximately 17% said
that they would probably pick up their children from school. A survey conducted by Eliahu Stern (Stern, Eliahu, 1989. "Evacuation Intentions of
Parents in an Urban Radiological Emergency", Urban Studies, pp. 191-198) in Israel in 1986 found that a total of 66.6% of parents declared their
intention of picking up their children from school in case of a radiological emergency at a power facility. IEM is currently conducting surveys at
some chemical weapons stockpile sites in the United States. Preliminary results indicate that a minimum of 34% to a maximum of 79% of parents
at chemical weapon stockpile sites state that they are very likely to likely to pick up their children from school. At three of the chemical stockpile
sites, the number of parents stating that they are very likely to likely to pick up their children is 73 to 79%. At one site, in Oregon-Washington,
the number of parents declaring such intentions is only 34%. Most of the credit for this could be ascribeld to the very aggressive public outreach
campaign at this location to convince parents to allow children to be protected expeditiously by the school& All of these studies catalog stated
intentions. All intentions do not translate into actual behavior.
" The perception of contamination will work in the same way as if the area is in fact contaminated with deposited radioactive particles.
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special populations in the same way as the Indian Point radiological emergency preparedness
counties. All of the population of Fishers Island evacuates the same way using the same
resources. Plum Island does not have any resident special population. Any employees with
special needs are accommodated in the existing response plan.
Westchester County should reconsider the policy on commuter trains once an emergency action
level has been declared. Currently Westchester County stops the trains outside the 10-mile
emergency planning zone immediately upon a plant declaration. The rationale is understood
since the trains run close to the Indian Point facility as they travel upriver. But there is a
balancing evacuation resource need that demands attention. Trains are a significant
transportation resource, especially for transient workers or visitors that use trains to get into the
10-mile emergency planning zone. Procedures could be developed to make use of these trains to
be ready to help clear people from the southern part of the emergency planning zone if the plume
was going north, for example. Solutions such as allowing the trains to operate in a portion of the
10-mile emergency planning zone are complex in terms of coordination and parking (for people
that drive to the trains), but they have potential for significant protection payoff if orchestrated
correctly.
Similar considerations related to possible use of rail do not impact the New York populations in
the 10-mile emergency planning zone for Millstone. Fishers Island plans to use ferries that can
potentially be augmented by other watercraft to evacuate people to Stonington, Connecticut.
Contingencies are in place with supporting agreements for the use of Plum Island waterborne
transportation to help with evacuation of the Fishers Island population.
The use of watercraft on the Hudson River for evacuation within the 10-mile emergency
planning zone for Indian Point was once considered and rejected. There are ferries to the south of
the Indian Point 10-mile EPZ that could potentially be used, as well as scheduled river traffic,
such as tour boats, that have significant capacity. The county and State planners should
reconsider the river alternative as a means for evacuating specific populations (some have
suggested school populations) and as a means to relieve some of the burden on the road network,
particularly in areas identified as having the potential for rapid congestion. The increase in
communications and coordination requirements to effectively use watercraft in this manner could
be offset by faster clearance times for selected Emergency Response Planning Areas.
There is widespread lack of information about family emergency planning in the Indian Point
and Millstone counties. Disaster research has shown a clear connection between family plans and
increased penetration and saturation of public information associated with a hazard. In addition,
researchers have found strong links between family emergency plans and social behavior in
response. Families that have plans tend to take faster, more deliberate action in response to the
emergency, and in response to emergency services instructions. Other disaster research has
shown that family plans can reduce the role conflict for emergency services workers; they are
more likely to perform their duties if they have earlier engaged in family protection planning
with their families.
In some communities, such as South Hampton, a special facility for family members is
established near the EOC, and is designed to accommodate the families of those expected to
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work at the EOC. This example of considering the family needs of first responders is worthy of
emulation.
Small business and industrial planning is equally important to address the public safety
considerations for emplojees and transient customers. In contrast, small business and industry
plans are not really a consideration for Fishers or Plum Islands. It is acknowledged that both
individuals and businesses have a responsibility to plan and thereby help themselves. In other
words, it is not the responsibility of each county emergency management agency to develop
plans for these individuals and groups. However, the county and even the State can do a number
of things to encourage and even directly facilitate development of both family and business plans
for radiological emergency preparedness. One "best practices" example that has been
implemented outside New York is the creation and maintenance of an interactive website that
walks an individual or business through the creation of a plan and allows an actual paper plan to
be printed to share with family members or employees.
11.1.1.4 There are Serious Issues with the Response to Information Needs
The public information available has many shortcomings in content and quality. Because of this,
the current materials are limited in their effectiveness in helping the public to understand the risk,
how to prepare for an emergency, and how to respond to an emergency.
In general, the inadequate quality of public education also calls in to question the effectiveness of
the existing outreach activities. Publishing and distributing an emergency booklet is an
important step, but the limitations of this vehicle should be acknowledged and the approach
supplemented. Of those that do receive the booklet, many will ignore this information. Others
will lose the booklet, meaning that evacuation maps and other pertinent information such as the
locations of the School Reception Centers would not available to them during an emergency.
Furthermore, there may be an underlying psychological barrier which is diluting the public's
receptivity to the information, regardless of its form. Several of the contacts at the county level
expressed the concern that the public is distrustful of all sources of public information. They do
not trust information coming from the County officials, State Officials, or Entergy. Our
interaction with the public confirmed that this distrust is widespread and that the quality of
public education is low. This indicates that efforts to date have not been effective.
Our main concern is that this distrust impacts the workability of emergency response plans. It is
ultimately individual decisions which dictate the public's behavior in an emergency situation. If
the public does not trust the information being given to them about what they should do in the
event of an emergency, they are more likely to disregard the procedures laid out for them in the
emergency response plans and presented to them in the emergency response booklets. They will
make their own decisions about when to evacuate and how they should reunite with their family;
their actions may not be in line with the prescribed plan and may jeopardize their health and
safety and that of others as well.
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11.1.1.5 There are Serious Issues with Communications Among Emergency PersonnelCOMMUNICATIONS
Communication is the lifeblood of emergency response. We noted a number of communication
problems at the Indian Point site. There are problems with communications interoperability and
connectivity, especially in the more hilly Orange and Rockland counties. In fast-breaking events,
these communication channels will need to carry more traffic. In addition, there were a number
of smaller communications problems observed at the Indian Point full-scale exercise that are not
serious in themselves, but cumulatively have a significant impact in an emergency. Even the
inability of many of those in the JNC to communicate using cell phones can become in a real
event more serious than a minor nuisance to the media. Much of the analysis that supports the
conclusions on communication needs comes from historical and anecdotal information, as well
as expert judgment of personnel both affiliated with and external to the Indian Point radiological
emergency preparedness jurisdictions. Communications issues appear to be less pronounced for
the Fishers Island and Plum Island populations, especially given the redundant systems in place.
The picture is less clear for Suffolk County because of the absence of a REP plan and an exercise
to physically observe. Based on the county's communications SOP, it appears critical
communications between the county, Millstone plant and the two island populations are
adequate. We do not have strong evidence of strengths or weaknesses in the inter- and intracounty aspects of Suffolk's communication capabilities.
There is not enough stressing or loading of the communications system in the full-scale exercise
to clearly show the systemic and interrelated nature of the problems that are predicted if a real
radiological accident were to occur. Particularly absent is an effective test of the interaction of
the public once an emergency is declared, with the resultant impact on phone lines, cellular
circuits and even the Internet. This type of test in a full-scale exercise is probably impractical.
However, there is enough evidence in the literature and an adequate number of case studies on
communications disruption in emergencies to defend this conclusion that these problems can
occur at a radiological event involving either Millstone or Indian Point. Direct observations were
made-supplemented by interviews with emergency services personnel--of a number of
interoperability issues among responders, as well as some related to crossing government
boundaries when using radio communications.
The interoperability issues that were captured are not unique to New York. They exist at local
and state levels all over the US. Unfortunately, the impact of the communications problems is
often learned after a disaster strikes. The State of New York can help its radiological emergency
preparedness community avoid this type of "learning" through aggressive identification of
communications connectivity and interoperability issues, prioritization of solutions, and
oversight of implementation of the solutions. There is also a critical need for design and
implementation of a better testing mechanism to stress communications and provide the critical
feedback loop on how well new solutions address the problem.
Recently the four Indian Point radiological emergency preparedness counties proposed a regional
partnership approach to a dedicated wireless network. This is a step in the right direction.
Communication upgrades generally take years for design, implementation and testing. It is
important to move expeditiously to implement effective, interoperable communication systems
linking all principal first responders and response elements. The State of New York's support for
James Lee Witt Associates, 2002
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this dedicated wireless concept and assistance in making a pilot happen quickly would be an
effective start to the oversight process already described.
11.1.1.6 Issues with Planning, Training and Resources Will Need Corrective Action In
Order to Improve Preparedness
It will be difficult for the State of New York to effect large scale improvement in a number of the
critical preparedness areas discussed above without attending to the root cause areas of planning,
training and resources. These areas form the foundation for successful implementation of
warning, protection, and the other response processes-and they are connected just as the
response processes are connected. They cannot be viewed and prioritized as a set of individual
components that need to be corrected. Otherwise, unintended consequences, perhaps more severe
than the problems "fixed", will undoubtedly result To truly fix preparedness shortfalls will in
most cases require attention in all three of the root cause areas. In addition, a connection must be
made to the exercise function since it provides the only relevant way to test the fix in operational
practice.
The Nuclear Regulatory Commission has developed a formal root cause analysis and corrective
action process for the licensee, but there is no equivalent process used in the offsite radiological
emergency preparedness communities. Formalization and implementation of such a process
would allow the State of New York and the other offsite jurisdictions to deal with preparedness
in a systemic manner rather than as a laundry list of individual problems. A root cause analysis
process would fur-ther allow the State to deternine the necessary linkages in activities necessary
to fix a preparedness problem and to determine the cost of the ftx in terms of time and resources.
This information can in turn be used to prioritize and build a work plan for improvement year to
year.
Within the cornerstone fr-amework, the NRC uses both performance indicators and inspections to
verify' that all facility parameters are as they should be. Performance indicators are reported by
the facility and measure critical items. The NRC supplements these with a rigorous regime of
inspections. If inspections find any issues, the facility must conduct a root cause analysis to
determine the factors that led to the problem. A root cause analysis is a structured quality activity
in many industries. The root cause analysis acknowledges that problems may be evident on the
surface but their real reasons may lie far away from where the symptoms are evident. The NRC
inspects the root cause analysis conducted by the facility on problems identified during
inspections. If there are a significant number of cornerstone issues that show degradation, the
NRC conducts supplemental inspections. NRC inspectors are trained in root cause analysis
techniques.
There are a number of emergency planning issues identified in this report and in the response
process areas previously discussed. They do not need to be repeated here. The other aspect of
planning is development of a work plan-how to go about fixing the issues. There does not
appear to be a sufficient formal plan to address radiological emergency preparedness issues
raised for Millstone or Indian Point communities, perhaps because there is no strong regulatory
demand or other incentive to build one. The findings of this report should provide enough
evidence that the incentive is the need for improvement.
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Training for both the licensees and the offsite radiological emergency preparedness emergency
managers appears focused on individual functions or functional areas. The linkages between
functions and to the larger response system are not typically addressed in training. In addition,
there does not appear to be a mechanism to specifically evaluate the impact of training on
outcomes in exercises or even actual events. Without this critical feedback loop, there is no
effective way to determine whether the right training is being conducted and specifically how it
can be made better. Based on the review of Indian Point and limited review of Millstone training
activity, the final component that needs additional attention is localized training for specific
operations during a response. Radiological training for ferry crews that provide the means of
evacuation for the Fishers Island evacuation, evacuation route training for bus drivers around
Indian Point, and family protection planning training for school teachers are examples of needed
localized training. Localized operations for the licensee personnel are generally well-defined and
the personnel are trained. Jurisdictions need to identify' off site local training shortfalls and put
greater priority on addressing them.
Despite the more rigorous licensee focus on training, a site-specific NRC inspection report for
Indian Point (April 10, 2001 FAT report) notes that the licensee could not correct deficiencies
found in exercises. The corrective actions focused on conducting an annual exercise, postexercise critiques, and lessons learned. However, the actions did not include an assessment of the
effectiveness of training for resolving these issues, qualifications of the responders, or lessons
learned from discussions with affected individuals. Such critical links between training and the
other foundational areas and response processes need to be identified and integrated into the
exercises to ensure the right type of training with the right impact is being applied to achieve the
right outcome.
Personnel and materiel will need to be focused to accomplish improvements in preparedness in
the Millstone and Indian Point radiological emergency preparedness communities. Application
of the additional resources may involve adding people or equipment to organizations or may
involve use of people and equipment that have other conflicting day to day duties and
responsibilities. In either case, application of the resources will represent a cost to the
organization. We know stakeholders will need to prioritize the issues in terms of resource
availability or limitations. The State, counties and licensees do not have unlimited people, time
or dollars to implement improvements everywhere issues have been noted.
Particularly important is the point that it may be difficult to define an improvement work plan
and assign appropriate resources when there is still a question of whether or not the correct level
of resources is available to perform critical response activities. The radiological emergency
preparedness exercises simply do not challenge the resource component of the response enough
to provide an understanding in the offsite community of where the'resource shortfalls lie. When
such insight surfaces, it tends to be focused on a single functional area, such as a school or a
particular aspect of traffic control. Using the FEMA system it is difficult for the emergency
managers to determine the systemic resource shortfalls. The evaluation of resource availability
and capacity needs to be done in the context of performance outcomes, and the resources must be
challenged through different types of scenarios in order to project whether or not their planned
use will be sufficient. It was difficult in this study to determine specifically whether a given
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organization or plan possessed sufficient resources to perform critical response activities based
on a lack of such performance-based outcomes.
The licensees, through their stringent regulatory basis and increased number of drills and training
opportunities have a reasonable level of confidence that they have the right number and type of
people to conduct a response. In fact, staffing levels are provided in NUREG-0654. The offsite
communities have no equivalent basis on which to judge personnel or equipment. This fact
points to a need for an emergency management staffing study and associated capabilities
assessment for the offsite radiological emergency preparedness jurisdictions. If the State of New
York can establish a baseline for required resources, it will be easier to link resources to plans
and test resource outcomes in the exercises. Without such a radiological emergency preparedness
resource baseline it will be more difficult to identify, prioritize, and implement improvements
against perceived resource shortfalls.
11.1.1.7 Improving Preparedness Will Require a Move Away from the Compliance Mindset
and Functional Area Basis for Evaluation
Chapters 8 and 9 provide a clear argument for the advantages of a "systems view," or "systemsof-systems view," of radiological emergency plan improvement versus the compliance view
driven by the existing regulations and plan evaluation processes. The fundamental premise is that
compliance in itself, while allowing all the "boxes to be checked," does not guarantee public
safety outcomes. It is our belief that the New York radiological emergency preparedness plan
can only address this public safety bottom line by defining measures and standards for the
outcomes and evaluating the system in a way that answers the preparedness questions in terms of
the desired outcome (where a standard exists, measures need to be defined in terms describing
desired outcomes). Trying to satisfy the bottom line public safety questions in terms of
compliance will not result in reliable answers. The compliance points are abstracted too much
)
from the end point (public safety outcome). Another way to say this is that complying meets the
letter of the preparedness principles and practices outlined in a document like NUREG0654/FEMA-REP-1, but does not necessarily meet the intent.
The radiological emergency preparedness exercise program tends to focus on evaluation of the
functional parts of the system much like a compliance review of plans requires. Individual
functional areas are evaluated and the performance of the functions in the response is graded.
The grading is largely subjective, although the Nuclear Regulatory Commission does provide
some objective measures in the evaluation of the licensee. With no direct objective links to the
performance outcomes of the response system, the cause-and-effect relationship of the function
to the outcome cannot be established. The grading within a functional area can be accomplished
with great rigor, and it may be quite effective in evaluating the function. It cannot guarantee that
the desired system outcome was achieved or even addressed.
There is another disadvantage of a functional basis, even where objective metrics are applied.
The functional mindset creates performance metrics for some parts of the process but not other
parts, or creates the metrics without consideration for the larger system outcome. This type of
approach can lead to measuring what can be measured rather than what is harder to measure or
most important to measure. The Nuclear Regulatory Commission inspection report for a June
1998 exercise captures the need for a shift in both mindset and best-practices. According to the
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report, "Objectives are to be observable, measurable and describe the appropriate response so
that evaluators ... can objectively assess performance." Therein lies the fundamental problem.
Observable behavior is not the only issue. Even more important is the determination of whether
or not the population is adequately protected an outcome that is not directly "observable" in
isolated functions performed during emergency response exercises.

11.2 Recommendations
JLWA and TEM have seven recommendations for the Indian Point and Millstone emergency
management systems. In brief, they fall into the following six categories:

Planning

Planning should be improved to take into account expected
human behavior and should identify strategies to protect
people under a variety of circumstances, including fastbreaking events. A key part of this planning effort should be
a series of region-wide workshops to agree on a set of
performance measures for nuclear emergency protection.

Expansion of
Circle of Planning

The "circle of planning" should be expanded to include
special facilities, large employers, and the public in the
region, out of recognition that emergency response involves
a host of actors.

Public Outreach

A comprehensive public outreach strategy should be put in
place to better educate all sectors of the public on their role
in emergency response plans.

Training

A comprehensive training program should be put in place for
managing a nuclear power plant event. This should include
certification of some key positions involved in response.

Exercises

Exercises must be improved with a focus on performance
outcomes. Lessons learned from the exercises should be
integrated into emergency management.

Communication

Communication systems linking emergency personnel
should be rapidly upgraded. The goal needs to be a seamless,
fully interoperable communications system, among all the
involved jurisdictions.

Technology

Better technology should be evaluated and integrated into
response management.

These elements are discussed in more detail in the following sections.
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11.2.1 Improve Planning for Nuclear Power Plant Emergencies
Rigorous and realistic planning can help to respond better during an emergency. The
improvement cycle for emergency preparedness in the area around nuclear plants must start with
better planning. Some recommendations for improving the planning process are outlined below.
Many will note that our recommendations for evacuation planning and other aspects of
emergency management are not confined to the 10 mile EPZ. It is important not to extrapolate
from what we have said to what some would like for us to say. To plan for spontaneous
evacuation both within and beyond the EPZ, for example, is not the same as planning for
evacuation beyond the EPZ. The effects of a release generally decrease with distance., and the
time for protective measures increase. Considering the limited resources available, there is more
urgency to improving the planning and associated activities within the EPZ than there is to
expanding those activities beyond what was earlier established as the area of need. Our opinion
on this issue may change based on further scientific review now being performed.
11.2.1.1 Community Process to Agree on Performance Measures for Safety Outcomes
Many groups and officials have expressed a concern about the emergency management system in
place around Indian Point and its corresponding impact on public safety. Even though Millstone
experiences a generally lower level of advocacy, concerns are also voiced for that plant. In this
regard, a number of the recommendaions to be discussed later in this report are focused on
upgrading the capabilities of the emergency response system--addressing the "objective" safety
from radiation hazards. Many of these recommendations involve a shift from a compliance-based
emergency response system to a performance- or outcome-based emergency system.
A shift to a performance-based system should improve communications between advocacy
groups and those responsible for planning, because the former talks in terms of outcomes now. It
is possible that with improved communication, or at least a common vocabulary, the tension
between those involved in emergency planning and the advocacy groups might be reduced. That
is a goal worthy of pursuit; both groups should be able to agree that public safety is their primary
concern. As both may also agree that public education furthers public safety, there is even room
for cooperation in this important area. The onus is not all on emergency planners to recognize
the validity of advocacy groups' focus on performance outcomes, however. Advocacy groups
use language whose emotional content can increase unnecessary evacuation, and thus can have
adverse consequences for public health in the event of a release. As in the case of CRAC2
(discussed more fully under Limitations and Omissions in this chapter) their persistent misuse of
scientific data contributes to public misinformation. Ending those parts of their effort that can
with faimness be termed demagoguery would serve the public better, and make more effective the
participation of advocacy groups in the region wide planning process we recommend
immediately below.
A shift to a performance based system, though it provides information on how much safety the
system is capable of providing, will not resolve deep-seated differences among stakeholders
regarding how much performance is desired from the system.
Therefore, we recommend a region-wide process that engages key stakeholders in determining
what performance outcomes are desired from the system. These stakeholder meetings should be
held in all parts of the region. The meetings should include discussions of hazards that should be
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included as a part of the accident planning base, the extent of protection to be expected from
emergency management, and how and how often tests should be conducted to test capabilities.
This effort might most naturally be led and coordinated by the New York State Disaster
Preparedness Commnission.
It is appropriate to mention here that a vast number of issues were surfaced in our review by
people who believed their treatment in the plan(s) was missing or inadequate. Among those
issues are many we have done no more than mention in this report, such as: as warning and
protective measures for those in after school activities; finding bus drivers after hours;
accounting for day cares with three children or fewer; "latch key kids"; evacuation routes that go
past Indian Point; accounting for seniors who live alone; multiple reception centers for a single
family; major events at West Point and/or Bear Mountain; evacuation recommendations while
kids are on the way to or from school; inadequately equipped reception centers; conflicting bus
company obligations and/or shortages of buses; warning and protective measures for summer
camps and backpackers; etc. We believe that if our recommendation for broadened planning
participation is adopted, a recommendation that applies to both plants, then these issues will be
thoroughly considered in the appropriate forum.
Similarly there were some issues we may have touched but did not make definitive
recommendations on because of the need for location specific considerations. For schools alone
such issues include allowing parents a window of time to pick up school children before the
buses arrive; facilitating neighborhood arrangements for the pick up of school children; the
adequacy of phone chains for alerting school superintendents; considering the construction of an
over pressurized facility within schools near to the plant; and stationing buses nearer the schools
they might serve. Broadened planning participation would help explore these issues as well and
allow the best mix of strategies for each ERPA.
It-'is important to note here that we are not saying all these planning considerations need to be in
plans or response operations to make them effective. What is important is that the broadened
planning community consider them in the context of the risks and their viability from a resources
standpoint, then make an explicit decision as to what will be addressed and how. The planning
community must further be willing to articulate to decision-makers and their public those things
that will not specifically be accommodated in planning or response, and why.
The area around the Indian Point site is perhaps the most densely-populated of any nuclear
power plant in the United States. The NRC standard, minimizing the radiological dose to the
public for a spectrum of accidents, is harder to achieve in such an area. The State of New York
should request that FEMA and the NRC develop unique performance requirements in
recognition of the special challenges posed by population density and the larger number of
people who may be at risk. It is prudent to have higher requirements for emergency management
in this region as compared to less densely populated regions.
Because the above conditions are not equally applicable to the New York area near the Millstone
plant, our recommendation above applies only to Indian Point.
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11.2.1.2 Realistic Expectations of Public Behavior Must Underlie Planning, Response and
Public Education
Disaster researchers have compiled a large store of information on how the public in the United
States responds to various disasters. Although data on nuclear events is understandably sparse,
there is information available on how people may respond. The current planning assumption, that
public will not act in ways that will compromise the effectiveness of the response, can lead to
serious miscalculations. Planning, response, and public education all need to take into account
the general findings of disaster researchers on how people behave during emergencies as well as
specific findings from the region on the expected actions and intentions of the people living and
working around both nuclear facilities, both within and outside of the 10 mile EPZ.
The public behavior calculus should also include the special concerns of the people in New
York. Having lost many lives in the 9/li tragedy, they may be especially vulnerable to concerns
about terrorism; accordingly, their behavior may be markedly different from what may be
expected at other regions and locations. Therefore, we recommend that:
1. A compendium of knowledge on public behavior during emergencies be compiled to
inform planning, response, and public education.
2. A baseline public opinion survey on the knowledge, intentions, and expected behavior of
people during an incident at the Indian Point and Millstone facilities be conducted. This
survey should be repeated at intervals, not longer than two years, to note any changes in
the public perceptions or expected behavior, including the effects of public education
discussed elsewhere. The survey should not be confined to those within the 10 mile EPZ
because there are significant health and safety issues related to public behaviors beyond
that zone.
3. Plans be developed to include variations in public behavior. A sensitivity analysis should
be conducted for each portion of the plan that involves public behavior, and where
substantial uncertainties exist on how and when the public may behave.
4. Exercises be held that specifically test for the ability to integrate public behavior into
response. To be effective, emergency managers must take into account what the public
will do, and exercises should emphasize this pragmatic realism.
11.2.1.3 Strategies for Protection of People Must be Developed for Many Contingencies
Current emergency plans for the Millstone and Indian Point regions articulate strategies to
protect people, such as evacuation or sheltering. However, these strategies have not been verified
or validated.
It is not practical to evacuate large regions as a practice test to gauge the time and congestion
such an evacuation would cause. Modeling and simulation is one of the few ways to validate the
effectiveness of emergency management strategies. The Environmental Protection Agency
conducted such modeling for determining the effectiveness of nuclear regulations at the national
level and for planning a regulatory scheme. However, the national-level modeling used average
data, not representative of any specific region or plant.
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A similar level of sophistication is needed to plan for the protection of people in the area around
Indian Point and Millstone. More comprehensive and capable modeling suites are now available
and should be employed to develop the best possible technical and scientific basis for the
protection of public health and safety around both facilities.
The entire gamut of protective action strategies should be considered simultaneously, something
not possible without the use of modem technology. Evacuation, sheltering, administration of
stable iodine, and washing and changing clothes are the principal protective actions. The current
protective strategy at Indian Point is to evacuate; if evacuation is not possible, then sheltering is
recommended. This simple "screening" strategy for detenrmining whether to evacuate or shelter is
inadequate. The implication is that if there is not sufficient time to evacuate everyone, then
sheltering would be effective. However, there may be plant or weather conditions where
sheltering would not provide the requisite amount of protection. It is less clear which mix of
protective actions are intended for Fishers Island since sheltering strategy is not detailed in their
radiological emergency preparedness plan. Nevertheless the same principles apply for that New
York emergency planning zone population as for Indian Point.
It is not possible to combine the myriad of critical concerns in a complex nuclear emergency and
determine the optimum protective action during an unfolding event. Time for decision-making
will be short. Planning can improve the nature and effectiveness of response. Therefore we
recommend that:1. Information on the planning base for the region be compiled and updated. The
planning base should have accurate and current information on population types by
time of day, the evacuation network, and building structures (including their
capability to block outside contaminated air). Some special populations may be at
higher risk during radiation emergencies because of dietary habits, activity patterns,
cultural practices or language barriers. The database should also estimate the number
of transients and undocumented persons in the region.
2. Modeling studies be conducted to examine the optimal strategies for protection of
public health and safety. These studies should examine many contingencies. The
contingencies should vary the type of release, weather conditions, time of day, traffic
congestion levels, public behavior, and other factors. These variations are necessary
to arrive at robust and comprehensive solutions on how people can best be protected.
The modeling for the Indian Point site should be very site-specific, using local plant
parameters, population distribution, road capabilities, building structure
characteristics, and expected local public behavior. The modeling should incorporate
all protective actions simultaneously. Evacuation, sheltering, provision of stable
iodine, and washing and changing clothes should all be incorporated to determine the
best combination of actions to minimize exposure to radiation.
The modeling should include both the initial plume exposure period and the later
ingestion period, when exposure is more likely through the food chain. Ingestion
issues are expected to affect a much wider area and perhaps have greater economic
effects for the region. These concerns should be folded into the protective strategy
modeling.
James Lee Witt Associates, 20
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The modeling for Millstone should focus on the dynamics of Fishers Island and Plum
Island, and other areas local authorities believe are of concern because of the direct or
indirect effects of a release.
3. Once protective action strategies have been determined through modeling, the State
and county emergency planners should develop action plans to implement these
strategies. These action plans should include consideration of resources needed to
implement the strategies. If school children will be evacuated using buses, there
should be letters of agreement on file with bus companies to ensure that buses will be
available. If the protective strategy modeling indicates that stable iodine has the
potential to reduce exposure, a coherent approach to stockpiling and distributing
potassium iodide should be developed by the State.
A radiation emergency at Indian Point or Millstone will be a significant disaster for
the nation, especially if it involves terrorism. The action plans and resource allocation
should consider federal resources that may be available. The action plans must
consider 'not just the availability of federal resources but also carefully consider the
time fr-ame in which such resources may become available. All resources (federal
included) that could be expected to be deployed should be included in exercises
periodically to ensure that they will be available as expected, with appropriate
resources.
As decontaminating people potentially exposed is one of the protective action
strategies to be deployed, the State and counties should carefully model and consider
if the current number of decontamination units is sufficient, and whether their
location is wise.
If school children are to be evacuated, pre-staged evacuation kits containing clothing,
medicines, and other special articles should be positioned at schools. Plans should
reflect procedures for periodic inventory of these articles.
If evacuation time estimates show that evacuating people from the region over land
takes too long, consideration should be given to the use of trains, boats, and other
transportation modes to evacuate people faster.
If evacuating people south is difficult because of spontaneous evacuation, and from
west to east is difficult because of the road system, then evacuating north should not
be rejected because it involves yet another county.
4. Mutual Aid Agreements should be executed between counties and support agencies
and organizations. Such agreements may be with surrounding jurisdictions, with
private entities, or between "at risk"' counties. In general, a number of these types of
agreements have already been executed by the counties. Existing agreement should be
revised and expanded to cover new strategies and the possible increased participation
of support agencies and organizations
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11.2.1.4 Medical Preparedness Needs to be Upgraded
In case of a radiological emergency, many people can be expected to show up at hospitals and
medical facilities. In the sarin attacks in Tokyo in 1995, 5-15 times the number of people actually
exposed showed up at hospitals fearful that they had been exposed. The medical systems at the
Indian Point and Millstone regions are expected to be taxed with both treating those that are
exposed and dealing with a large influx of people that are "worried well." Others will want KI
or to be where the doctors are, where it is safe.
We recommend that the medical facilities be engaged in the processes of planning, training, and
exercising to a much greater degree. Biological preparedness studies have sounded many
warning notes on the capability of the current medical system to respond adequately to a largescale disaster. Although a radiological event at a nuclear power plant is dissimilar in the nature
of the burden it would impose, many of the solutions for medical preparedness against nuclear
events may synchronize well with biological preparedness.
11.2.2 Expand the "Circle of Emergency Management"
In case of a radiological emergency associated with Indian Point, a wide range of individuals,
organizations and public bodies will need to take emergency action. The actions of these
organizations, jurisdictions and people will spell the difference between many people protected
and many exposed. We recommend that the "circle of planning" at the Indian Point region be
expanded to include cities, towns and villages, special facilities, large area employers, and the
public. Westchester County's five Emergency Response Plan Focus Groups for education,
health, transportation, public safety and communications is a good move in this direction. While
this issue of stakeholder numbers is less pronounced for the New York population in the
Millstone emergency planning zone, the State and County should consider where selected
implementation of the same strategy would assist. It is worthy of mention that the likelihood of
effective response at the local and facility level is enhanced if the chief elected official or CEO
makes clear public or company policies regarding expectations for their key workers and
emergency responders in time of crisis. That articulation of expectations is more likely as these
individuals, organizations and public entities are brought into the process.
11.2.2.1 Cities In the Indian Point Area Need to Be Involved In Emergency Planning
As noted earlier, we use the term "cities" generically, recognizing that there is a relationship
among Towns, cities and villages that is complex and not well known to many who will read this
report. Cities are not principal players in the planning, training, and exercising at the Indian
Point region. We recommend that cities become more involved in the response planning, training
and exercising in the region.
Both Stony Point (Rockland County) and Cortlandt (Westchester County) have active crossjurisdictional and cross-discipline response planning groups. They actively include private
schools, public works, police, and other organizations in their response planning. Both the
counties and the State should take a close look at assisting them and other similar ad hoc groups,
perhaps using them as models.
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This recommendation is not particularly applicable to either Fishers or Plum Island, but it is
applicable to planning, training and exercising in Suffolk County.
11.2.2.2 Special Facilities Need to Plan for Emergencies at Indian Point
The Indian Point 10-mile and 50-mile emergency planning zones contain hundreds, and possibly
thousands, of special facilities. Special facilities are any facilities that house (either 24/7 or for
some hours of the day or night) populations that are either harder to warn, harder to protect, or
more vulnerable to health effects from exposure. Special facilities include day care centers,
schools, universities, correctional facilities, nursing homes, hospitals, assisted care living
facilities, factories with high noise levels that would impede hearing of sirens, etc.
Jurisdictions should work more closely with these facilities to create a greater capacity for
response. The problems and challenges of each facility will be unique and these concerns will
need to be incorporated into planning, training and exercising. Facilities requiring long lead
times to take protective actions may need to be warned sooner. Facilities may need planning
resources or actions, such as weather-proofing buildings to protect in-house residents to allow for
shelter in place, or obtaining transportation to evacuate at-risk residents. Such arrangements and
resources will take time to put in place.
Again, this recommendation is not particularly applicable to Fishers Island or Plum Island. The
State of New York may want to confirm that existing Fishers Island plans sufficiently
accommodate the few facilities on the island.
11.2.2.3 Large Employers Need to Plan for Emergencies at Indian Point
There are many large employers in the Indian Point region, which is not the case for the New
York portion of the Millstone 10-mile emergency planning zone. In case of an accident at Indian
Point during working hours, employers will need to take response actions. Companies also face
business continuity concerns in the event of a protracted event at Indian Point, especially one that
might impact the public power supply.
The State cannot be held responsible for emergency planning for private companies. However, it
can encourage, help, and/or train private employers to develop contingency plans for their
employees, and business continuity plans for their operations.
'11.2.2.4 Public Education Programs Need to Emphasize Family Emergency Planning
No emergency plan can function without the effective and timely action by the public that it is
meant to protect. People are a vital part of emergency response planning. However, it is
remarkably hard to reach people with emergency messages when there is no emergency.
Disaster researchers have found that public education can be effective if it is focused toward
families building emergency plans for a variety of hazards. The State of New York, counties, and
cities should encourage area residents to develop family emergency plans. These plans should be
specific to each family situation-where they work, where they live, where children go to
school.
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In particular, the State, counties, and cities can encourage these family preparedness plans by
assisting emergency responders with developing plans for their own families. Disaster
researchers have found that development of such plans assists emergency responders in dealing
with their own personal and professional role conflicts during events. It is in the public interest
that first responders continue to perform their responsibilities rather than leave to take care of
their families.
Public education on developing family emergency plans should be specific to population groups.
The Indian Point region has population groups that do not speak English, do not ever tune into
radio or television, and people that commute from one county to another and may not have
access to general media while in another county. While Fishers Island has fewer of these issues,
they are relevant for emergency planning in Suffolk County generally. Resort areas attract
people speaking a variety of languages, and there are a number of domestic workers for whom
English is not their first language.
The State, counties, and cities should use existing community structures, such as Parent Teacher
Associations, neighborhood civic associations, non-profit community agencies, religious
organizations such as churches, synagogues, and mosques, and other organizations to spread the
message of family emergency planning. In association with this education, courses should be
offered to interested groups on how to shelter in place effectively.
Public education of this magnitude is complex. However, the benefits lie not just in greater
preparedness for a variety of hazards, including accidents at Indian Point or Millstone. The
benefits also extend to a greater sense of control on the part of the citizenry-and an
understanding of the vital role that they can play in their own protection.

11.2.3 Develop and Implement a Comprehensive Public Outreach Strategy
There is no evidence to suggest that increasing public knowledge of a risk has predictable results
in swaying public attitudes either to accept or reject exposure to that risk. Proponents of nuclear
power often assume that if the public were better educated on the full range of issues relating to
nuclear power they would be less hostile to individual plants. But it is also possible that more
education of the general public may actually reduce their willingness to accept the risks of a
nuclear power plant. Our advocacy of enhanced public education assumes neither outcome.
Instead it is based on the evidence su~esting that populations are willing to apply rational
criteria to evaluate contentious issues' . We see a need for emphasis on public education so that
the debate about the plant may rise above the emotional level. Moreover, it is our hope that the
recommendations below, if adopted, will help improve the quality of public education as a vital
aspect of effective emergency response plans.
The State and the Counties have not instituted a comprehensive public outreach strategy which
includes a variety of means for disseminating the necessary informnation. Several counties have
taken the initiative to implement public outreach activities such as speakers bureaus and town
'"Ci.P.Wolf. Public and Community nvohvemen In PreparingforNuclearPower PkntAccidents, by., Dominic Golding et. al., Wcstview
Press, 1995.
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hall meetings with targeted sectors of the population. The existence of these activities is

encouraging and definitely a step in the right direction. However, these activities need to be
incorporated in to a strategy. They need to be coupled with mechanisms for gauging the degree
to which the public is absorbing the information presented, and should be adjusted to make sure
that all sectors of the population have the information they need to participate in an emergency
response.
A comprehensive public outreach strategy means implementing an ongoing public information
campaign that makes use of a variety of media, is complemented by enhanced community
outreach, and includes surveys and/or other measures of effectiveness. The strategy should
include a clear definition of goals and desired outcomes, and should include input from all
stakeholders including the State, Counties, Entergy, school officials, advocacy groups and others.
Community outreach is a way of providing a forum for public dialogue which will help those
who are responsible for emergency preparedness to better understand the public's concerns.
These concerns can then be accounted for and, where appropriate, incorporated into emergency
planning procedures and future information materials. Also, by supporting and engaging
willingly in a dialogue with the public, State and County officials will offer a degree of
transparency which will likely increase their credibility. Public outreach is not a one-time event.
Habitual exposure to emergency planning may significantly improve public understanding, and
thereby increase the workability of emergency response plans.
The additional recommendations below address some of the specific inadequacies noted in
Chapter 7 in our review of the public information materials and public education program.
11.2.3.1 Regularly Survey the Public to Measure the Effectiveness of Outreach Efforts
Currently, the State and Counties do not have a clear understanding of the relative effectiveness
of their current outreach methods or public information materials, or a way to target resources
towards the most effective ones. Nor can they have a clear understanding of the populations
which they have reached, and those that are under-served. Westchester and Rockland Counties
are the most proactive in their outreach efforts, but we saw no evidence of a comprehensive
campaign including a survey of effectiveness1 80 . Regularly surveying the public will help
identify populations where education levels are low and provide the State and counties with
valuable feedback for improving their materials, delivery mechanisms and targeted outreach
activities.
11.2.3.2 Revise the Content of Indian Point and Millstone Emergency Booklets
As they are now written, the emergency booklets for both Indian Point and Millstone have some
serious shortcomings in content. All omissions and errors noted in Chapter 7 should be
addressed.
Below is a summary of the major recommendations that are relevant to both the Indian Point and
Millstone emergency booklets:

as Because of a reorganization of goveanment, many of Westchester's records of their public outreach activities had been lost. Although we have
no reason to doubt that these activities are going on, we were not able to comment on the diversity of activities, or question the public on their
effectiveness.
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1. Resolve issues regarding notification procedures in the emergency plan and then clearly
articulate how residents will be warned. Highlight the procedure and protocol by which
emergency information will be disseminated to the public during an emergency. This
also entails identifying one authority figure who will be charged with communicating
with the public during an emergency. Provide an emergency hotline for obtaining
additional information when a siren is sounded, and highlight it in the emergency
booklets. This number could lead to a recording that provides callers with information on
the system and what to listen for, what to do if a siren sounds, whether a siren test is
scheduled for that day (and what time) or that there was a malfunction.
2. Include a comprehensive discussion of sheltering and emergency situations in which it is
advisable, especially in which sheltering is preferable over evacuation. This discussion
should also include a discussion of the best ways to prepare a home or office for
sheltering. Include tips on protective measures, which make sheltering more effective,
and what types of buildings offer the best protection.
3. Address the issue of shadow evacuation in the evacuation section, and explain the
potential harms of unnecessary evacuation.
4. Revise the section of the booklets on school evacuations. Include a more detailed
discussion of the specific procedures and who will be taking care of children at every
stage of the evacuation. Include details such as how children will be accounted for, who
will be overseeing the evacuation, and what kind of training and preparedness efforts
faculty and staff have received.
5. Discuss any possible side effects or dangers associated with improperly taking potassium
iodide tablets.
6. Include a straightforward discussion of the health hazards of radiation exposure including
additional information on avoiding radiation exposure and a description of each plant's
radiation monitoring capabilities and procedures.
7. Provide a more in-depth discussion to support family emergency planning initiatives.
Public outreach activities geared towards family emergency planning can then refer
participants to the emergency booklets for instructions and more information. Include a
discussion of the benefits of family emergency planning and provide examples of creative
activities that area families have used. Discuss why emergency planning is important for
all hazards, not just a radiological emergency. Provide a checklist of action items that
must be completed for a comprehensive family emergency plan.
8. Provide large print and Braille versions of the emergency booklet for the visually
impaired.
Specific recommendations for Emergency Planningfor Indian Point:-A Guide For You and Your
Family:
I. Provide examples of events that correlate to each of the specific emergency levels.
2. Revise the section on school evacuation procedures to reflect the emergency response
plan. Parents should know that their children may be moved to a congregate care center.
3. Consider public beliefs and make the statement about Three Mile Island more credible.
Specific recommendations for the Emergency Planningat Millstone Station:A Guidebookfor
Our Neighbors:
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1. Include a section on family emergency planning.
2. Address the concept of radioactive plumes in the radiation section.
3. Discuss the procedure for evacuating Fishers Island by ferry.
11.2.3.3 Distribute the Information to Residents Beyond the 10 mile EPZ of Either Plant
Currently, the booklet is only directly distributed to residents within the 10-mile EPZ, in
compliance with regulations. There are families who live outside of the 10-mile EPZ, but whose
children attend school within the 10-mile EPZ that are not currently mailed the emergency
booklet. While the booklet is not be the best vehicle for wider public education, even people
outside of the 10-mile EPZ can be affected by the plants, and can by their actions affect the
health and safety of those within the 10-mile EPZ. Thus they too should be educated on
appropriate emergency responses.
11.2.3.4 Expand the Approaches to Providing Public Information
Some of the counties have had the foresight to make public information available in a variety
forms. As mentioned several counties have supplemented the distribution of paper emergency
booklets with Internet sites and links on radiological preparedness. For example, each of the
county's emergency planning guides is published and available on the Westchester website.
Additionally the Putnam, Orange and Rockland sites have links to their guides. Rockland has
added an interactive and dynamic map, which allows residents to identify their ERPA and
evacuation route. Putnam has placed the evacuation route in the county phonebook and
Rockland has placed emergency plan information in school calendars.
These efforts are laudable advancements as they increase the availability and accessibility of
information. All the counties should be encouraged to look for ways to distribute this
information in a variety of forms. Providing emergency procedures and evacuation maps on the
back of sun shades, on car visor inserts, on local calendars and phone books, and in new home
purchase packets will improve the accessibility of emergency information, as will having an
edition in a size suitable for a car's glove box. Additionally, displaying and distributing this
information in community places, such as recreation centers, city hall, banks, senior citizen
centers or other locations where the community frequently congregates promotes habitual
exposure and increases the likelihood it is available when needed.
11.2.4 Develop and Vigorously Implement a Nuclear Emergency Response Force
and Training Program
The public organizations in charge of planning and response at both Millstone and Indian Point
do not have a cohesive program to identify critical response positions and train and certify
individuals in these positions. The nuclear facilities are required by regulations from the Nuclear
Regulatory Commission to identify the Emergency Response Organizations, maintain logs of the
training provided to individuals serving in these positions, test and re-test to verify that they have
the requisite knowledge and skills, and then to document that sufficient numbers of these
personnel are involved in drills and exercises. Unlike the nuclear plant, there is no similar
structure for performance management on the offsite side.
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11.2.4.1 Develop and Maintain Training and Certification Program
The state, counties and cities should identify the personnel that would fill these positions in case
of an incident at Millstone or Indian Point. These individuals should receive trainingto fulfill
their roles. There should be rigorous tests to validate that individuals have the required
knowledge and skills to perform their positions. The training should be refreshed at a regular
interval and testing should ensure that performance is being maintained.
The state should work with FEMA to develop requirements on what percentage of the response
force must be involved in drills and exercises to prove competency in performance of their roles.
Finally, the Emergency Response Organization must also include those who would make
protective action decisions and be involved in communicating with the public through the media.
Elected and appointed officials would need to interact and speak with one voice during a
response. They should be provided briefings on nuclear radiation issues, focused on their
leadership roles during response. These leaders should also regularly participate in scheduled
exercises.
11.2.5 Implement a Performance Outcome-Based Exercise Program
We previously stated that even though based in good doctrine, plans that are traditionally
developed (functional, responsibility-based, and lacking articulation of protection strategy) are
problematic. An exercise process that is functionally based, compliance oriented, and specifically
lacking in outcomes will be equally problematic and therefore in need of review
The Indian Point and Millstone exercise programs are based on compliance with regulations. For
the counties and the State, it requires one exercise every two years. However, the exercise
program does not measure outcomes: Did we warn in time? Did we protect people? How many
people were at risk in the scenario?
In case of an event at either nuclear plant, the outcomes are what will matter: How many people
were at risk and how many were we able to protect? The public will not want to know if the
notification was sent within 15 minutes and that the sirens were sounded within 15 minutes after
a decision to evacuate or shelter was made. The radiological emergency preparedness exercise
program for both facilities should be completely overhauled and changed to a performance
outcome focus.
As noted previously, both Indian Point and Millstone lie in densely populated areas. An
emergency exercise program for these regions needs to be more rigorous, more focused on
achieving outcomes, and more comprehensive. Two years between exercises does not provide
enough opportunities for learning, feedback and improvements. We recommend below a

comprehensive schedule of quarterly drills and annual exercises./
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11.2.5.1 Develop and Implement a Rigorous Performance Outcome Based Exercise
Program for both Millstone and Indian Point
We recommend that the State of New York negotiate with FEMA in developing and
implementing a performance outcome-based exercise program for both regions. The
performance outcomes used in this program should be based on the community-wide process of
defining performance outcomes discussed under Section 11.2.1 above.
A performance outcome-based exercise program is currently rare at States, counties and cities, in
part because outcome-based exercising is much harder to do. But, waiting to learn from a
disaster when it strikes is much more expensive since the "cost" may be translated into terms of
people's lives and health. The specific risk posture of the Indian Point site and the need for sharp
improvements in the capacity to protect people require that a performance outcome-based
structure be put in place in this region. Although the risk posture in terms of the number of
people in proximity to the plant may be more tenable for Fishers and Plum Islands, the benefits
of a performance outcome based exercise program are no less desirable for those populations.
Without an exercise program that shows current capability clearly and tracks areas of
recommended improvements, other actions may not be effective. In emergency management,
exercises are one ofthe'only means (short of real events) that show the effectiveness of the
emergency response system and the areas that it needs to improve.
11.2.5.2 Annual Certification Process Should Provide Validation of the Effectiveness of
Emergency Management
The State of New York certifies annually to FEMA that the Indian Point region is adequately
protected in case of a nuclear event. We recommend that this annual certification be tied to a
performance exercise at the site. Emergency response performance should be measured by
exercises, allowing the State to make objective judgments on the effectiveness of emergency
response systems at the site.
The performance outcomes achieved in each annual exercise should be reported back to the
citizens and to other elected officials. Over time this would serve to raise confidence in
emergency response capabilities. Citizens understand that improvements take time. Openness
and transparency in reporting exercise results helps build public confidence.
Cities, special facilities, private employers, and selected citizen groups or neighborhoods should
be encouraged to participate in exercises. Elected officials should participate in exercises to
make sure that the decision-making element is well represented and that they receive needed
training. We further recommend that interested stakeholders be allowed to observe these
exercises.
Aside from the annual certification exercise, the Emergency Response Organization should
perform drills every quarter. We recognize that this is a problematic and somewhat costly
recommendation that will impact a wide circle of participants. Other agencies not principally
responsible for emergency management play important roles in response. In addition, there are
emergency responders who are volunteers. However, without drills that provide a chance to test
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training and improve learning, there cannot be a substantial increase in response knowledge and
skills. Drills should be organize~d for off-duty hours as well as regular work hours, and they
should also be organized to test specific activities and therefore restrict the number of people that
need to be involved in each one. Nevertheless, there would still be a need for a broad-based
regular program, for without frequent drills, skills and learning are lost.
11.2.5.3 Incorporate Lessons Learned Into Planning, Training, Exercises and Public
Education
Exercises should include a strong "lessons learned" component. Any weaknesses found in
exercises should be traced back to changes needed in plans, training, policies, equipment, public
education, or job responsibilities. For this learning to occur, exercise reports should be completed
within days and weeks, not months. Actions to improve the system should be tracked and reexercised to make sure that problems have been resolved.
11.2.6 Upgrade Communications Capability
Communications is the life-blood of disaster management. It links emergency response personnel
from one community with the response personnel from another community. It also allows
integration of data from various sources in the field to provide a composite situation assessment.
This situation assessment is then very important in making further decisions on how to intervene
in the crisis. Communication systems are also of great importance in making sure that emergency
response personnel are safe as they perform emergency actions.
The communication system in the Indian Point region relies largely on regular commercial
telephone lines among the various emergency operations centers. The radios available to
emergency responders, as at many jurisdictions across the country, are known to have
interoperability problems. There are areas mn the community where these radios do not work.
This issue may be less pronounced for Fishers Island and Plum Island based on the number of
jurisdictions and responders coordinating and the flat nature of the terrain. It is a valid
preparedness improvement objective nonetheless.
The exercise program has not rigorously tested the communication systems, and the scope of this
study did not allow a rigorous test of the communication system either. Our recommendations
are based on the sparse data noted in the exercises on communications interoperability and
coverage problems, the information we gathered on the characteristics of the communication
system in place, and case studies of problems found in similar communication systems in other
communities during emergencies.
We offer two recommendations. The first and most important need is for field personnel to have
reliable and interoperable communications with each other and their emergency operations
centers. The second need is for the emergency operations centers to communicate with each
other and with other response facilities. These two aspects are covered in more detail below.
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11.2.6.1 Communications for Field Personnel Needs to be Robust and Interoperabie
In any event at Millstone or Indian Point, hundreds and perhaps thousands of emergency
response personnel would be involved. They need to be able to communicate with each other and
with the emergency operations centers.
Recently, the four Indian Point radiological emergency preparedness counties in the region have
agreed to partner in the development of wireless communications in the region-a good start.
The region needs a cohesive, interoperable and robust communication structure to allow all
emergency response personnel to communicate quickly, continuously, and effectively. We
recommend that a wireless communication system be put in place quickly.
11.2.6.2 Communication Capability Should be Better Utilized Among Emergency
Operations Centers and Other Response Facilities
Emergency operations centers in the region have dedicated and secure links with each other.
Also, a number of other special facilities expected to be involved in emergency response,
including hospitals, schools, reception centers, and the Joint News Center have dial-up and other
types of links with Emergency Operations Centers, but backup radio systems were not always
available.
The State and the counties should stress these links by coordinating more sharing of information
over these links during exercises. Conducting exercises using the local phone system is
appropriate in most cases. But that system can be expected to be overwhelmed in a major
disaster. Some exercises and drills should involve rigorous tests of the capability to
communicate and coordinate using backup systems.
11.2.7 Upgrade Level of Response Management Technologies
The Indian Point region is using old, out-dated technologies in a number of areas. The hazard
assessment process uses plastic map overlays for determining the area at risk. The hazard
information is communicated via slow transcription of hazard information onto paper and then
faxed to the State and counties. Plume information is currently not available through operable
automation systems that can show the State and counties the precise areas that are at risk. Hazard
assessments do not integrate with population data and do not show the time that various zones
would be at risk. Millstone has more modem computer tools to complete the dose assessment,
but the system still suffers from many of the same shortfalls as Indian Point in terms of
translation, communication and interpretation of hazard information.
In providing warning to the people, there is an over-reliance on sirens and the Emergency Alert
System. Newer technologies, such as tone alert radios, should be comprehensively considered.
When making protective action decisions, officials must consider what has happened, how it
could affect people, the time windows available for actions, action alternatives, and the resources
and constraints attendant on each action alternative. Currently, the protective action decision
making process is very simplistic, and there is virtually no technology support for these
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decisions. We recommend that technology supports for protective action decision-making during
response be significantly upgraded.
Technology is not a panacea for risks at Indian Point or Millstone. However, many technological
advances allow better and faster means of protecting people. These technologies are useful not
just for protection against incidents at either nuclear plant, but are effective against many
different types of emergencies. Federal funding for upgrades to emergency response systems is
expected to be made available to States, counties, and cities. Both the Indian Point and Millstone
jurisdictions should upgrade significant portions of their planning, training and response
management technologies.
11.2.7.1 Upgrade Hazard Assessment Technology
We recommend that the Indian Point hazard assessment technology infr-astructure be
significantly upgraded. The Indian Point is using 1970s-vintage plastic overlays to calculate the
area at risk. These overlays are not capable of taking into account wind shifts and complex
weather patterns. The information from this hazard assessment is communicated via telephone
lines using paper forms. Plume data is not being sent electronically from the facility to the State
and counties.
We recommend that the Indian Point facility, State of New York, counties, and cities install a
more sophisticated nuclear atmospheric dispersion model. This model should be calibrated to
incorporate meteorological information from the local area as well as the results of radiation
detection and measurement devices, fix-mounted to provide real-time measurements of radiation
status. This model should also be validated against the tracer experiments conducted in the
Hudson River Valley. The model must provide information on the time of exposure of the
population.
We recommend that the Millstone plant and surrounding radiological emergency preparedness
jurisdictions link their automated hazard assessment capability so that information does not need
to be extracted from the computer and transmitted via other communications systems. The State
of New York should further validate MIDAS results with data specific to Millstone's land-sea
interface and surrounding terrain. MIDAS should be upgraded to provide information on the time
of exposure of the population.
Both the Indian Point and Millstone hazard models should be linked to the emergency operations
centers at the State and counties. The facility needs to be able to send plume data quickly and
accurately to the State and counties, and to principal jurisdictions. This communication should be
via a dedicated circuit, so that communication congestion during response does not affect the
ability to share this vital information. This point is particularly relevant for Millstone. The State
of New York should not be dependent on the State of Connecticut's or anyone else's
interpretation of a radiological hazard threatening Fishers or Plum Island. The State of New York
should have access to the dose assessment, plume plots and hazard time information in real time
during an event at Millstone. They should also include Millstone in their REP plans, considering
the possible need for federal support, state resources like the National Guard, and local public
safety issues.
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The State, counties, and cities must have technology, procedures, and trained personnel to
receive and understand this information. They must have updated population data to interface
with the hazard assessment, indicating who would be at risk and when. All these technologies are
commercially available and should be integrated into the region's emergency response system as
soon as practicable. Having a picture of who is at risk and when others will become at risk can
make a substantial difference during response.
11.2.7.2 Upgrade Protective Action Decision Support Technology
Currently, the. counties plan to evacuate areas at risk for most radiological emergencies. If there
is not sufficient time, the counties plan to shelter. However, these planned actions have not been
examined in a comprehensive manner to determine if they are feasible and whether they would
or would not expose people to higher levels of radiation.
In Section 11.2.1 above we recommended that the State, counties, and cities develop a set of
protective action strategies based on modeling. These model results can be folded into a decision
heuristic that can be applied without the use of computers. Or, conversely, the model results can
be archived in a database and retrieved via computer during response. We recommend that the
Indian Point and Mfillstone offsite emergency organizations pursue both paths. Computer
databases with the strategies for protecting people should be developed and available as decision
support systems for response. In addition, there should be a non-computer based system to arrive
at the best protective action decisions for a variety of contingencies. The non-computerized
system would be required as a backup in case computer systems were lost during response.
11.2.7.3 Upgrade Operations Management Technology
Finally, there are many areas in response management where technology insertion would be
beneficial. We mentioned a number of these-fixed monitoring for radiation; use of "reverse
911" to speed notification to selected populations or businesses; integration of the alert and
notification with larger business information technology systems to spread the warning to
employees fast; adding integrated Geographic Positioning System capability where it does not
currently exist for police, fire services, emergency medical services and response transportation
assets. We also recommend that the State of New York conduct a study to determine additional
areas where technologies are available to assist in response management.
Radiation is an invisible hazard: it is important to know where exposure can occur. Therefore,
we recommend taking a close look at the issue and determining if a different concept of radiation
monitoring might be more effective. It is possible to fix-mount radiation monitors at locations
throughout the community and measure radiation and automatically transmit the results real-time
from these stationary devices. A number of studies are being conducted by several federal
agencies on the optimal arrangement of monitoring and detection devices for various nuclear,
biological, and chemical agents. The Indian Point region should examine how monitoring can
best be performed. Considering alternatives such as fixed monitors frees human resources for
other emergency needs. We expect Mfillstone would benefit from the same understanding.
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11.2.8 Summary
GENERAL: The Nuclear Regulatory Commission (NRC) has stated as recently as Nov 18,

2002, that a preliminary assessment by the Federal Emergency Management Agency (FEMA),
based on the September 24, 2002 exercise, indicates the offsite emergency plans are adequate to
protect public health and safety. While under the current regulations that may be technically
true, we are concerned that when plans and exercises that omit such things as realistic
consideration of spontaneous evacuation and the unique consequences of a terrorist attack still
meet NRC and FEMA regulations, then those regulations need to be revised and updated. We
believe a plant adjacent to high population areas should have different requirements than plants
otherwise situated, because protective actions are more difficult and the consequences of failure
or delay are higher. The standard, to mininmize the radiological dose to the public for a spectrum
of accidents, would remain the same; its accomplishment necessitates higher requirements in
some communities than others.
In addition, we find a pressing need to take advantage of new technologies for the protection of
the people. Also, plans and exercises should be directly based upon the achievement of the
current standard for doses to the public. Our recommendations are designed to assist the State
and its jurisdictions in meeting the higher requirements we believe need to be developed.
INDIAN POINT: In our report we discuss significant planning inadequacies, parental behavior
that would compromise school evacuation, difficulties in communications, outdated vulnerability
assessment, use of outdated technologies, lack of first responder confidence*in the plan, problems
caused by spontaneous evacuation, the nature of the road system, the thin public education effort
and the impact of these on effective response in high population areas. None of these problems,
when considered in isolation, precludes effective response. When considered together, however,
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, especially if the release is faster or larger
than the typical REP exercise scenario (often called "design basis release"). Should our
recommendations be successfully implemented it is possible that an improved exercise program
will demonstrate that a different conclusion is warranted in the case of a design basis release.
MILLSTONE: Although most of the problems mentioned above also apply to those New York
jurisdictions near Millstone, their consequences are significantly less for reasons detailed in the
report. The response system and capabilities of those jurisdictions, though inferior to those near
Indian Point, should be able to protect New York citizens from an unacceptable dose of radiation
in all but the most extreme event. Implementation of our recommendations should dramatically
increase that margin of safety.

11.3 Two Additional Points
Even though numerous flaws were found in the emergency management system, and we
recommend a number of improvements, a true test of a system is when it faces an emergency.
People and organizations often rise to the challenge and reach beyond their capabilities. How the
Indian Point or Millstone emergency management systems would function in an actual
emergency is unknown.
James Lee Witt Associates, 2002
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However, there are case studies that show that planning and preparedness for these types of
emergencies has been useful in past events. Emergency professionals generally agree that
communities that have undergone nuclear planning are more rigorously prepared and capable
than most communities that do not have nuclear power plants in their midst. For instance, in
Taf, Louisiana, a chemical plant explosion occurred in the middle of the night in the early
1980s.11' Plans and procedures in place for the nearby nuclear power plant were used to
successfully warn and evacuate 17,000 people in the night.
Another intriguing example involves an exercise-related study at the Robert E. Ginna nuclear
power plant in 1983.182 The exercise and study focused on the degree of stress suffered by
emergency personnel and the nature and volume of information being communicated. Two
weeks later, a real event occurred which closely mimicked the exercise scenario. The authors of
the initial study returned to review the stress and information exchange associated with the real
event and compare it to the exercise data. The close correlation between the exercise data and the
real event indicates that nuclear power plant exercises may still be a reasonably accurate judge of
the stresses placed on emergency response personnel.
The second important point is that some may look at our findings, conclusions and
recommendations and read them, incorrectly, as an indictment of FEMA or the State and its
jurisdictions, and their staff and leadership. FEMA has recognized the need to change in the
direction of a more performance based approach in its exercise program. Although the change
does not go far enough, it began with a multiyear strategic review of the REP program, and
resulted in a new exercise methodology developed prior to 9/11 and published in the Federal
Register on September 12, 2001. This beginning of a change in exercise theory to focus on
performance outcomes is not yet found in the planning and exercising practices of the State of
New York and its jurisdictions however. We hope our recommendations will accelerate this
cultural change.
Also, while we do have many recommendations for further change that impact on FEMA
systems and practices, we recognize that these systems and practices were developed in a
different environment. Simply stated, the world has recently changed. What was once
considered sufficient may now be in need of further revision. We are hopeful and expect that
those at all levels of government with emergency management responsibilities will consider our
suggestions in a manner that is consistent with their high standards and professional experience.

11.4 Limitations and Omissions
There are certain areas in which data and observations were limited, or in some cases
information was not available on which to make preparedness judgments during this review. A
front-to-end review of every facet of the emergency preparedness program for Millstone, Indian
Point, the State of New York, the emergency planning zone counties, and specific populated
areas such as Fishers Island or individual municipalities in the emergency planning zone would
"' Quarantelli, El., Brenda D. Phillips, and David C. Hutchinson. Evacuation Behavior: Case Study of the Taft, LouisianaChemical Tank
Explosion
Incident. 1983.
' 12Belardo, Pazer, Wallace, and Danko, "Simulation of a Crisis Management Information Network: A Serendipitous Evaluation." 1983.
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be insurmountable. This is due to the dynamic nature of the preparedness system itself and to
limits in time and resources to get such a large-scale analysis done; Such resource and time
limitations are faced by the State and Counties, supporting facilities and others that are providing
information on which the study is based, on the study contractor's scope, and on time available
to execute that scope.
The James Lee Witt Associates and IEM team can state that sufficient elements of the
preparedness system were analyzed to provide a comprehensive basis on which to defend the
conclusions and recommendations stated in this report. Some of these conclusions and
recommendations could be further characterized or prioritized by the State of New York through
the introduction of additional information. It is the opinion of James Lee Witt Associates and
IEM that additional information would not fundamentally eliminate or change the conclusions
and recommendations. The limitations and omissions are stated here for completeness and
additional context.
The James Lee Witt Associates/IEM team was not tasked to study the physical security of the
Indian Point or Millstone plants, or the credibility of terrorist attacks or other potential initiators
of a radiological event at either facility.
Advocacy groups have proposed the use of a 17.5 mile "peak deaths zone" as the basis of
emergency planning for the public. This proposal is based on information in a 1982 Sandia
National Laboratory (SNL) Report, "Calculation of Reactor Accident Consequences" also
referred to as the "CRAC-2" report. The NRC was recently petitioned to support an assertion that
this report provided an accurate planning basis for a radiological accident, specifically that a
terrorist attack could initiate a release causing fatalities at distances beyond the 10-mile
emergency planning zone.18 3 The NRC replied that "The reactor citing studies in the CRAC-2
Report were performed as part of research on the sensitivity of various plant siting parameters.
The studies used generic postulated releases of radioactivity from a spectrum of severe (core
melt) accidents, independent of the probabilities of the event occurring or the impact of
mitigation mechanisms. The studies were never intended to be realistic assessments of accident
consequences. The estimated deaths and injuries resulted from assuming the most adverse
condition for each parameter in the analytical code. In the cited studies, the number of resulting
deaths and injuries also reflected the assumption that no protective actions were taken for the
first 24 hours. The studies did not, and were never intended to, reflect reality or serve as a basis
for emergency planning ... the SNL studies provided a useful measure to compare sites, not to
analyze plant-specific accident consequences." Use of the CRAC-2 analysis in the JLWA study
would represent a misuse of scientific data and contribute to the misinformation now hindering
the public discussion of the issues involving the plants.
Aniy action taken in an emergency has uncertainty associated with it. Likewise observations of
emergency actions in exercises or as defined in interviews can have uncertainty associated with
them. Organizations and people have the ability to adapt during a response, so actions can vary
emergency to emergency. Many preparedness shortfalls can be addressed in a response using
emergent processes or adaptation, whereas systemic issues can be much more problematic. We
have focused on the systemic, while acknowledging that many things can be "handled" if an
emergency were actually to occur.
IuDD-02-06. USA Nuclear Regulatory Commission Office of Nuclear Reactor Regulation. Director's Decision Under 10CFR 2.206 In the
Matter of Entergy Nuclear Operations, Inc. (Indian Point Nuclear Generating Unit Nos. 1, 2 and 3.)
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There are specific omissions that we have determined did not significantly hinder our review. In
general, these omissions are plan annexes or appendices, administrative procedures, equipment
inventories, and other attachments to plans or concept of operation documents. Access to such
information varied from plant to plant, county to county, and at the two states. A comprehensive
list of omissions is not reproduced here, but most are detailed in the individual plan review
compliance matrices extracted in the individual plan review appendix. For example, in each plan
review compliance matrix in Appendix C, the reader will see a number of observations where the
plan technically did not contain an item required in a NUREG or Environmental Protection
Agency document and the reviewer inferred or was told that it was covered in a particular plan
annex or operating procedure. However, the reviewer did not have access to the specific annex or
procedure, and therefore could not verify that the item was in fact there. The state may wish to
review the compliance matrices to determine if there are concerns over particular items.
There were some variations in the amount of planning basis information available for Mfillstone
and Indian Point to support the population analysis, the evacuation time estimate evaluation, the
alert and notification evaluation and the assessment of communications systems. There were
specific limitations to the quantity and type of data available from KLD as related to their
ongoing evacuation time estimate update for Indian Point (the evacuation time estimates will be
published after our report is delivered to the State of New York). Specific limitations or
omissions for each of the planning basis areas are detailed in the summaries of the analyses
presented in Chapter 5 of this report. If an omission is significant enough to impact the ability to
reach a preparedness conclusion, the accompanying written summary will so state. There are
only a small number of isolated areas in which this was the case.
The data collected during Indian Point practice and full-scale exercises (September 5 and 24,
2002 respectively) were limited primarily to the Indian Point Emergency Operations Facility,
county Emergency Operations Centers, the State Emergency Operations Center, and the Joint
News Center. We were not able to personally observe a number of operational field activities
such as conduct of field monitoring by county responders. Therefore we attempted to gain
additional insight on field activities by coordinating with the Emergency Operations Centers as
the exercise progressed. Additionally, some gaps in information were filled via interviews with
emergency managers, support facilities, and emergency services personnel during or subsequent
to the exercise.
IEM did not focus on collecting a large number of specific observations on the relative
advantages or inadequacies of EOCs from the "brick and mortar" or operational layout
perspective. There are some observations as to communications connectivity or interoperability
issues as result from operations in EOCs, but our focus was on the response processes and
outcomes versus the space in which they were realized. Our collective professional experience
has been that organizations can make space and people work out in an adaptive sense during an
emergency, and workarounds will be found for the equipment or communications failures. But,
organizations won't as easily overcome lacking or absent strategies. Our focus was clearly on
evaluating the strategies, and trying to identify where they were not present. In addition, there
was a limited window to observe EOC operations. The full capabilities of an EOC are difficult to
evaluate unless there are specific objectives to stress it and the organization that operates in it,
and one day of REP exercise format is simply not enough to accomplish this. As a result, we
focused our evaluation on "how the organization protected people in an emergency" versus "how

James Lee Witt Associates, 2002

4
Pg 243
Page

Review of Emergency Preparednessat Indian Pointand Millstone-DRAFT

the organization was housed to respond." That priority of effort was in our judgment closer to the
fundamental questions being asked by the State of New York.
During our review we were frequently asked whether we were under constraints. The general
answer is that we were guided by our experience and were unconstrained in our
recommendations.
A more complete answer would include the following:
" In his press conference of August 1"t,2002 -, Gov. Pataki clearly articulated that "nothing
was off the table," and that he wanted an independent review. In our interactions with the
public we were asked if this meant we were free to recommend closure of the plant. We are
free to make recommendations regardless of their implications for the future of the plant.
" Recovery after an incident, reentry into the affected areas, the availability of alternate energy
sources, Emergency Operations Center (EOC) redesign, economic damages incidental to a
release and/or consequent protective actions, and plant security are significant issues that lay
outside of the scope of our review.
" The current distribution of Potassium Iodide (KI) is also beyond the scope of the contract, but
in this case a good deal of information was obtained in the course of our other efforts.
Although we have not performed a comprehensive review of the issues involved in its
distribution we have, where appropriate, included our observations based on the information
obtained.
" Evacuation Time Estimates (ETEs) posed a vexing problem. In order to best evaluate the
safety of the public under several evacuation scenarios we needed accurate evacuation
estimates. All seem agreed that current estimates are out of date and some of their
assumptions are questionable (e.g., they did not consider shadow evacuation). Entergy
Nuclear Northeast has contracted with KLD Associates, Inc. for the updating of the ETEs but
the results of that effort will not be available until after the final report on our effort is due.
Nevertheless we were able to review KLD's assumptions and methodologies as discussed in
section 5.2, and are confident their product will be a vast improvement.
" We were constrained by the widely varying cooperation of the counties we needed to work
with.
" The level of public education, as opposed to awareness, limited the amount of productive
interaction we could have with the public. Our expectations regarding ideas we might get
from our outreach effort were dashed by widespread apocalyptic attitudes. The information
provided by advocacy groups is readily available, professionally produced, and targeted to
appeal to the emotions. Information provided by the State, Counties and the plant(s), is
ineffective in comparison. It is ineffectively distributed and targeted to minds receptive to
instructions from the government.
The above statements are meant to be explanatory of some of the difficulties faced, and
limitations inherent in the course of our review. They are not to be read as excuses for our
conclusions and recommendations. If we did not have reasonable confidence in our conclusions
and recommendations, they would not be included in this report.
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.Appendix A: Approach to the Statement of Work
To review the critical preparedness components at Indian Point, Millstone and the affected
jurisdictions in New York we conducted an outreach effort into the surrounding community, and
reviewed public information efforts, previous exercise results for the site, current response plans
and exercise data, and the data underlying the response plans, such as population data,
evacuation time estimates, alert and notification system specifications, offsite accident impact
analysis methodologies, and communication capabilities. Our approach to conducting this
outreach effort and these reviews is described in the sections below.

Approach to Outreach
A significant part of our effort was outreach into the community at large. The purpose of this
activity was three-fold: to assess the degree to which individuals and community groups and
their members are aware and informed; to gain an understanding of the varied commnunity
concerns; and to solicit a range of ideas regarding the best way to resolve major issues. By
interacting directly with the public, we also sought to establish the credibility, integrity, and
validity of the review process and ourselves as its agents. Public education was not an objective
of this effort, but may have occurred as a natural consequence.
To begin the process, JLWA met with each County Executive and their key staff to ensure high
level understanding and support and to establish trust and gather ideas for the overall approach.
Based on these meetings and on input from the State, target groups for our outreach effort were
identified.
Before beginning the concentrated outreach effort (September 9 through October 10) care was
taken to obtain and review materials thought relevant by those wanting to close the plants. That
was done for two purposes. Although those involved in the review are well aware of the issues
involved in offsite safety around nuclear power plants, it was important to learn what plant
opponents were specifically concerned about regarding Indian Point and Millstone, rather than
assuming what their concerns might be based on our experience elsewhere. Studying that body
of information prior to initiating the outreach also helped us to focus the questions we asked
during subsequent outreach efforts.
Target groups included both public officials and private citizens, such as: elected and appointed
officials of both the executive and legislative sides of l'ocal government; individuals with a role
in implementation of the response plans; individuals with an interest in the issue from a public
policy perspective; the general public; and the media. Those contacted usually fell into one or
more of the following categories: fire, police, public works, schools, transportation, health care,
business, private individuals and federal or state facilities. Although in the course of our review
we had many occasions to interact with our colleagues in the emergency planning profession,
they were not a specific target of our outreach into the community because of the purposes of
that effort as described above.
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Our approach to contacting the targeted individuals and groups was to obtain lists from the
counties including current contact numbers and to make a quasi-random selection, keeping in
mind the need for balance and the time limitations of the contract. These lists were
supplemented by use of the internet or phone books as appropriate. Most of the contacts were in
Westchester and Rockiland Counties, where there was the greatest infrastructure, population at
risk, planning difficulty and degree of County cooperation.
Those who have an interest in the issue from a public policy perspective and who were in favor
of closing the plant often self-identified themselves by contacting us and asking for a meeting.
Such groups we have labeled, for convenience and with no disparagement implied or intended,
"advocacy groups." Their requests were honored. Subsequent recommendations that we meet
with their associates for verification or elaboration were acted upon when the meeting was
otherwise desirable and consistent with our overall approach.
Meetings with the general public were held where elected officials both expressed interest and
were willing to activate the machinery of local government to make it happen. With few
exceptions, the most vocal participants in these meetings were associated with advocacy groups
or repeated the positions of advocacy groups. We know we cannot determine the beliefs and
attitudes of the general public from such meetings. Nevertheless these meetings, when combined
with individual and group interviews, were useful for revealing a higher than expected level of
distrust of government and the plant within the community.
In each individual or group interview ideas for improvement were solicited and cards were left
should participants want to submit information later. Upon learning that some might not share
concerns for fear of retribution, we began to assure participants that the report would not contain
names. With few exceptions the meetings were face-to-face and on-site. While phone
interviews would have resulted in more interviews for a given expenditure of time and effort,
they would be less likely to involve others on the staff who could contribute to the discussion,
and the context, including the facility itself, would be less clear. Body language and facial
expressions would have been missed. Being on-site and in person also allowed the interviewers
to become well acquainted with the area, its population distribution, roads and traffic patterns.
While some of the purposes and approach outlined above applied to both Indian Point and
Millstone, there were some major differences. Those differences trace back to the lack of a
developed infr-astructure and population concentration near to the plant, which is separated by
water from New York. Discussions with those few primarily responsible for Fishers Island's
response to an event at Millstone were quickly accomplished. Outreach did not end there
however, because local officials on Long Island properly observed that while their residents were
outside of the 10 mile EPZ, shadow evacuation would occur and create significant public safety
issues. Consequently, consideration of these effects was appropriate even when shadow
evacuation did not interfere with evacuation directed by responsible authorities. The purpose of
our outreach beyond Fishers Island then was to learn of these effects so as to be able to
recommend measures to address the public safety issues they raise.
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Approach to Public Education and the Media
JLWA reviewed public information documents and communication materials to find out whether
they informed and educated citizens. We examined the public education section of each
county's emergency response plan and the emergency planning brochure that is sent to every
household in the ten-mile EPZ. Additionally, we evaluated county websites, press releases,
public announcements, and other communication materials.
Our approach to the media was to be responsive, accessible and thorough, whether initiating
contact or answering a media request.
We began the media outreach by contacting as many local media representatives as possible to
introduce ourselves, explain our role and provide any necessary background material. JLWA
targeted the most appropriate media by obtaining media lists from the affected counties. To
supplement these lists, we also made additional calls and researched the internet to locate other
key media representatives. Finally, we researched past news stories to find other journalists who
wrote about the issues.
When we contacted the media representatives, many were unaware of the review and its purpose.
In these cases, we would inform them about the review and then direct them to the Governor's
press releases for further explanation. We also told them that they could call us back with any
additional questions. When the media contacted JLWA, we gave them information about the
review and provided them pertinent websites that housed additional information. In some
instances, we arranged interviews with James Lee Witt and/or the Program Manager.
After the initial contact to local media, some media requested periodic updates on the
review. JLWA then contacted them before both the Indian Point drill and the exercise, offering
them interviews with James Lee Witt and/or the Program Manager to explain how the review
was being conducted and its emergency preparedness goals. Of those contacted, few knew about
the drill or exercise and why either was being performed.

Approach to Historical Review
IEM completed a historical emergency planning review for Indian Point and the jurisdictions
within its 10-mile emergency planning zone. The review is based on FEMA-certified exercise
and Nuclear Regulatory Commission reports for 2002, 2001, 2000, 1999, 1998, and 1996. For
Millstone, IEM reviewed Inspection and exercise reports from 2002, 2001, 2000, and 1997: IEM
reviewed the Areas Requiring Corrective Action and Significant Findings identified in the
reports and created tables so that FEMA and Nuclear Regulatory Commission report information
will be accessible for future Indian Point exercises. The purpose of the review was to:
" Establish a historical baseline of findings that occurred during exercises at the state and local
jurisdictions, and
" Identify findings within the departments responsible for radiological emergency preparedness
at Indian Point and Millstone.
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Also as part of the historical review, IEM gathered previous performance information and critical
response milestone data for Indian Point and Millstone to establish baselines of previous
performance information for the facilities.
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Approach to Planning Review
In order to ensure that required the elements of emergency planning are addressed by the
responsible jurisdictions, we reviewed the radiological emergency preparedness plans for the
licensees and jurisdictions involved in coordinating emergency response for the nuclear plants in
question. For Indian Point, this effort included a review of the plans for Indian Point, the State of
New York, and Putnam, Rockland, Orange, and Westchester Counties. For Millstone, we
reviewed emergency plans for the Millstone Power Station, the State of Connecticut, Fishers
Island, and Suffolk County. In both cases, the primary focus was on determining the plans'
regulatory compliance with Nuclear Regulatory Commission, FEMA, Code of Federal
Regulations, and Environmental Protection Agency planning criteria.
Two exercises involving the safety of the communities surrounding Indian Point were held in
September 2002. The first was a September 5 drill that was preparatory to the second, a fuill.
scale exercise held on September 24. For both exercises we stationed observers at each County
EOC, the State EOC, the plant and the Joint News Center. Because there were also "out of
sequence events" such as FEMA interviews at congregate care centers, we took the few
opportunities available to us to observe these as well. We observed these events to evaluate
communications, coordination, resources management, command and control, and personnel
management. The exercise evaluations are part of the integrated plan review. The focus of this
review is to evaluate how well licensee, county, and state plans and other identified organizations
work together in a coordinated emergency response.
In addition to the exercise evaluation approach used by FEMA, we prepared a list of things to
look for that was based on the objections of those who find the plans faulty. For example, one
question was, "What explicit attention did they (decision makers) pay to shadow evacuation?"
Another was, "What was assumed about the ability to move school populations before the
general public became aware of the decision to evacuate?"
We were also interested in the effectiveness of the exercise program as it is presently constituted,
and in particular whether a successful exercise is an indicator of a successful plan. Accordingly,
our observers were asked to look at such things as the extent to which the scenario was realistic
and was a test of participants' capabilities.
Our post-exercise evaluations followed the same approach, using the FEMA criteria
supplemented by specific and widespread issues of concern regarding Indian Point.
Because Millstone had had a full scale exercise in 2002, the State initially requested we observe
a special tabletop exercise focusing on communications. During the development of this
exercise, however, Connecticut authorities were unable to devote the time and resources to the
effort that would be required for a meaningful test. Consequently, no exercise related to
Millstone was observed or evaluated.
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Approach to Operations Review
JLWA/IEM reviewed critical portions of the planning basis for radiological emergency
preparedness for Indian Point, Millstone, and the associated jurisdictions. Specifically,
population basis information, evacuation time estimates, alert and notification system
specifications, offsite accident impact analysis methodologies, and communications technology
capabilities were reviewed. This involved the following:
-

An independent verification of population estimates for permanent residents, transient
populations, and special facilities within the 10-mile emergency planning zone of Indian
Point,as well as within 2, 5, and 10-mile rings, 22.5 degree sectors, and emergency
response and planning areas. For Millstone, IEM analyzed only those portions of the
emergency planning zone located in New York.

-

Review of the evacuation time estimate methodology being used by the contractor
currently providing updated evacuation time estimate to the Indian Point facility. For
Millstone, IEM evaluated the most recent ETE report provided.

-

Evaluation of the adequacy of the alert and notification system and backup systems at
Indian Point and Millstone, as well as the facilities' process of notification.

-

Determination of the adequacy of the respective Indian Point and Millstone current dose
assessment methodologies.

-

Review of the adequacy of technology currently in place at Indian Point, Millstone, and
their associated jurisdictions (based on observations and information provided), as well as
the backup technologies and technologies in development; reviewers also provided
recommendations for future use of emergency communications technology at these sites.
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Appendix B: Detail on Offsite Accident Impact
Analysis Review
Indian Point
JLWA/IEM completed a thorough review of relevant documentation and conducted detailed

interviews and follow-up with Indian Point personnel responsible for offsite accident impact
analysis in an emergency. Plans and associated administrative procedures were evaluated for
technical soundness and completeness. Methods detailed were compared with Nuclear
Regulatory Commission Standards and dispersion modeling and meteorological best practices.
An evaluation was also done on how well the Indian Point methods handled effects local to the
plant and surrounding area such as channeling of the airflow (or radiological plume if a release
occurred) by the Hudson River Valley.
The information on the dose assessment methodology used at Indian Point was obtained from the
following documents provided by the Indian Point:
" IP-EP-1 15, Emergency Plan Forms;
" IP-EP-5 10, Meteorological, Radiological, and Plant Data Acquisition System;
" IP-EP-620, Estimating Total Population Exposure;
"

IP-EP-520, Modular Emergency Assessment and Notification System;

" Selection of Air Monitoring Locations, Calculations of Dispersion Patterns for Diffusion
Overlays, and Recommendation for a Meteorological Program to Satisfy A.E.C. Safety
Guide 23 at Indian Point Power Generating Complex, prepared by Joseph Laznow, Mitchell
M. Wurmbrand, and Edward J. Kaplan, for Consolidated Edison Co. of New York, Inc., New
York, NY, July 31, 1972;
" Radioactive Release Overlays Based on Nuclear Regulatory Commission Pasquill Categories
for Indian Point Station, prepared by Lester A. Cohen, Nuclear and Emissions Control,
Engineering Department, Revised May 1977;
" Appendix 2, Meteorological Criteria for Emergency Preparedness at Operating Nuclear
Power Plants
*

Regulatory Guide 1.112, Calculation of Release of Radioactive Materials in Gaseous and
Liquid Effluents from Light-Water-Cooled Power Reactors, U.S. Nuclear Regulatory
Commission, Office of Standards Development, May 1977;

" Regulatory Guide 1.111, Methods for Estimating Atmospheric Transport and Dispersion of
Gaseous Effluents in Routine Releases from Light-Water-Cooled Reactors, U.S. Nuclear
Regulatory Commission, Office of Standards Development, May 1977;
" Regulatory Guide 1.111, Methods for Estimating Atmospheric Transport and Dispersion of
Gaseous Effluents in Routine Releases from Light-Water-Cooled Reactors, U.S. Nuclear
Regulatory Commission, Office of Standards Development, July 1977;
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Additional Detail on Offsite Accident Impact Analysis at Indian Point
To estimate the noble gas release rate at the source of the accident using field monitoring
readings, the following data are required:
" field data reading;
" location of the field data reading;
" sector where the field reading was taken (see discussion on population analysis for a
description of "sectors");
" wind speed;
" normalized concentration at that location (XU/Q) (taken from the plant's dose assessment
overlays and base map);
" dose factor based on time after shutdown.
The Hudson River Valley surrounding the Indian Point facility produces local effects that
dominate the airflow in the region during conditions of weak-to-moderate synoptic pressure
gradients (i.e., wind speeds less than 4 meters/sec). Under these conditions, the daytime air flow
is predominately up-valley toward the N or NNE and the nighttime flow is predominately downvalley toward the S or SSW. The predominant direction of strong winds is from the WNW to
NW, which pushes the winds across the valley toward the SE to ESE.1 2 The paper by Laznov, et.
al., describes these conditions as determined by an experiment using balloons to track the
airflow. Laznov combined airflow patterns with a calculation of the dispersion of the plume to
produce a set of 18 map overlays that can be used along with 7.5-minute U.S. Geological Survey
maps and some calculations to determine the expected pattern of doses. These were later revised
by Cohen to produce the currently used set of 21 overlays.
The dose rate in millirem per hour (mrem/hr) at a point on the map downwind from the accident
source is determined by multiplying by a conversion factor that depends on the time after
shutdown for noble gas releases and on the iodine isotopes present for iodine releases. An
additional factor is applied if the release contains significant particulates. The dose (mrem) is
finally determined by multiplying by the release duration (hrs). These calculations are done at
the site boundary and at distances of 2 miles, 5 miles, and 10 miles downwind. When field data
of dose rate (mrem/hr) are obtained, an estimate of the release rate can be obtained by reversing
the calculations just described.

New York State Dose Assessment Plan
IEM reviewed the State's plan and associated documentation on offsite impact analysis for
accuracy and completeness, as well as for any specific content that was in conflict with Indian
Point or Millstone's methodology.

' Laznow, et. al, 1972. op. cit.
2 CoChn, 1977, op. cit.
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The State of New York uses an explicit methodology for offsite impact analysis that is different
from both Indian Point and Millstone. Specifically, the State uses the Radiological Assessment
System for Consequence Analysis (RASCAL) model. RASCAL is a software modeling system
that runs on a computer. It takes input from a meteorological source and information about the
potential or actual radiological release and calculates effects of the radiological plume on
population that is threatened. TEM evaluated the accuracy and suitability of RASCAL and made
a determination on whether or not RASCAL was used in accordance with Nuclear Regulatory
Commission methodology. IEM further reviewed the expected accuracy of results, along with
uncertainties associated with model predictions. Specifically, IEM also reviewed how well
RASCAL handled local effects such as river valley channeling of airflow at lower wind speeds.
If RASCAL cannot be run for some reason, the New York REP plan describes other dose
estimating procedures based on the diffusion overlays and base maps provided by the Indian
Point. The procedures are detailed as follows:
" If a release is anticipated, but no material has yet been released, or no data from monitors
within the plant are available, the dose can be estimated using the type of accident, the final
safety analysis report (final safety analysis report) accident analysis and estimated dose
projections, the meteorological data (atmospheric stability, wind speed, and wind direction),
and the diffusion overlays and base map. This methodology is fairly crude, but seems
reasonable when there is no real data available. As stated in the plans, the results from this
dose assessment would be updated when more data becomes available.
" If release rate information is obtained from monitors or direct measurements taken within the
plant, the dose can be estimated using the release rate, meteorological data, diffusion
overlays, duration of exposure, time after shutdown, and data from the Response Technical
Manual and Environmental Protection Agency Protective Action Guidelines Manual.
" If ganmma exposure rate information is obtained from offsite monitoring data, the dose can be
estimated using the gamma exposure rate, meteorological data, diffusion overlays and base
map, and exposure time. To include decay of radionuclides, the time after reactor shutdown
and data from the RTM and Environmental Protection Agency protective action guidelines
manual would be used.
" If the nuclide concentration is known and the release is at ground-level and under average or
unknown meteorological conditions, the dose can be estimated using pre-calculated doses at
0.25 and 1 mile from a 1 jpCi release, assumed average meteorological conditions (D
stability, 4 mph wind speed, no rain), dose conversion factors from the RTM, and activity of
each isotope. The dose can be adjusted for distance, elevation, and rain. If the nuclide
concentration is known and the meteorological conditions are also known, the dose can be
estimated using the release rate of each isotope, data from the RTM, exposure duration, and
average wind speed. Again, the dose can be adjusted for distance, elevation and rain.

Meteorological Data Handling
IEM reviewed the procedures for obtaining current meteorological data associated with dose
assessment at Indian Point, Millstone and the State of New York. IEM evaluated how the
meteorological data were collected, where towers and instruments were located or sited, the type
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of instrumentation used on the towers, and calibration/maintenance schedules or other
procedures for ensuring proper operation. IEM also looked specifically at how atmospheric
stability (a measure of turbulence in the air) was calculated during an accident, how
meteorological data was transmitted to the dose assessor, redundant sources of meteorological
information and how power was supplied to instruments.
The primary source of meteorological data at Indian Point is a 400-foot tower located on the top
of the containment building for the number 1 reactor. This tower has instrument packages at 10
meters, 60 meters, and 122 meters above ground. Each package measures temperature, dew
point, wind speed, and wind direction. Wind speed and direction are measured by a Climatronics
Model F460 cup anemometer and wind vanes. Precipitation is also measured at a height of 1
meter. Pasquill stability class is calculated based on the 10-meter and 122-meter instrument
levels, but can also be computed from the 10-meter and 60-meter levels. Data are logged at the
tower and transmitted by an auto feed to the Emergency Operations Facility by way of land lines
and optical fibers for storage on a mainframe computer. The data logger computes stability and
finds 15-minute averages for use in the impact analysis.
A secondary, backup source of meteorological data is a tower located about 1,200 feet northeast
of the primary tower, about halfway between the two power reactors. This tower measures wind
speed and direction and sigma theta at 10 meters above ground. The instruments are similar to
those on the main tower.
A third set of meteorological instruments is located on the top of the Emergency Operations
Facility building. These instruments measure wind speed and direction and sigma theta. The
wind flow to these instruments is obstructed by the Emergency Operations Facility, but data
from these instruments are logged and monitored and can be used in the event that data from the
other two towers are not available.

3 Information on the meteorological data at Indian Point was obtained during a phone conversation between IEM and Entcrgy on November 1,

2002.
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Appendix C: Individual Plan Review
Compliance Matrices
The tables in this section contain the findings noted during the individual reviews of the
radiological emergency plans for the following organizations:
" Indian Point Energy Center
" State of New York
" Putnam County
" Rockland County
" Orange County
" Westchester County
* Millstone Power Station
" State of Connecticut
" Fishers Island
" Suffolk County
The plan document for each organization was evaluated for its compliance with planning criteria
from the following organizations: the Nuclear Regulator Commission, the FEMA, the Code of
Federal Regulations, and the Environmental Protection Agency. For each requirement listed in
the tables, the individual plan was assigned a rating of "Met" or "Not Met."
Please Note:
To facilitate review of the matrices, in the following tables any requirement which the particular
organization was judged as having satisfactorily "Met" with no other comment from the reviewer
has been removed. The following tables contain only those items which each organization was
judged to have "Not Met," as well as any requirements ("Met" or "Not Met") for which the
reviewer included a comment.
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Compliance Review Matrix for Indian Point Facility
Planning Standard/Requirement

II.A.1 .a-ldentifies State, Local, Federal, and private sector
organizations that are part of the overall response organization

Source
Document

Where
Addressed
in the Plan

Requirement
Met or Not
Met

NUREG 0654

2.A.l.a

Met

Comments

It would be helpful to have a
consolidated table of all organizations
involved In the response, since that
information does not appear in one place
in the plan.
Specific tasks for State agencies are
discussed in the State Plan.
No federal agencies are listed.
Presumably, FEMA, the US Department
of Agriculture (USDA) or the Department
of Health and Human Services (DHHS)
and others have a role in some
scenarios. Also, West Point Is in the 10mile emergency planning zone; there are
other federal facilities as well.

II.A.I.b--Concept of Operations and relationship to the total
effort specified for all parties with an operational role

NUREG 0654

2.A.l.b

Met

The plan would benefit from significant
expansion on this Issue. Most of the
relevant concept of operations
(CONOPS) Information appears
elsewhere in the plan. This would be a
good section for consolidating that
Information and defining what Is
expected.

II.A.l.o-Interrelationships In response organization Illustrated
In a block diagram in the plan

NUREG 0654

Figure A-1

Met

The plant relies on the State or FEMA to
contact other ingestion pathway states
according to the diagram provided.
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Planning StandardlRequirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

II.A.1 .e-Provislons made for 24 hour staffing of
communications links and 24 hour/day emergency response

NUREG 0654

2.A.l.e

Not Met

The plan states that such provisions
have been made, but provides no
description of them. Details may be
discussed In the Implementing
Procedures, but could not be verified.

II.A.3-Written agreements between various organizations with
emergency response roles are included In the plan or the plan
includes descriptions of the letters and a signature page from
the cooperating organizations,

NUREG 0654

2.A.3,
App.2

Not Met

The plan refers to Letters of Agreement
provided in a separate appendix, as
permitted by NUREG-0654. However,
because the reviewer was not provided
with a copy of the appendix, the content
and currency of the LOAs could not be
verified

11.A.4-24-hour operational capability for a protracted period
has been planned for (personnel, food, supplies, etc.) and
person responsible for assuring continuity of resources
(technical, admin., material) is specified by title.

NUREG 0654

2.A.4

Not Met

The plan states that such capability
exists, but does not provide any details
in this section. Details may be discussed
In the Implementing Procedures but
could not be verified.

II.B.1--Onsite emergency organization of plant staff personnel
for all shifts and Its relation to the responsibilities and duties of
the normal staff complement Is specified

NUREG 0654

2.B.1

Met

The plan provides sufficient separate
detail about both organizations; however,
It would be helpful to provide discussion
about how the emergency response
organization (ERO) compares to the
normal staffing organization.

II.B.2-Emergency Coordinator designated for all shifts who
has authority and responsibility to Initiate emergency actions,
Including providing protective action recommendations.

NUREG 0654

2.B.2

Met

The plan would benefit from more
emphasis on the responsibility of the
Emergency Coordinator to make
protective action recommendations.
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Planning StandardlRequlrement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

II.B.3--Line of succession established for Emergency
Coordinator position. Specific conditions established for higherlevel utility officials to assume this function.

NUREG 0654

2.B.3

Met

The plan provides details concerning the
succession of the Emergency Director
(ED) after activation of the ERO;
however, there is no detail or
contingency in the plan If the Initial oncall ED is not able to be reached. (Note:
This may appear In the Implementing
Procedures, which were not available to
this reviewer.)

II.B.6---Interfaces between on-site functional areas, licensee
HQ, local services support, and State and Local government
response organization are specified, including a block diagram.

NUREG 0654

2.B.6

Not Met

The block diagram depicts well the
Indian Point organization, but it does not
explicitly show the licensee
headquarters, local services support,
and State and local government
interfaces.

11.B.7-Corporate support personnel augmenting plant staff
shall be specified for logistics support, technical support for
planning and reentry/recovery, mgmt. interface with
government authorities, and release of information to news
media.

NUREG 0654

2.B.7

Not Met

The plan asserts the requirement for
augmentation of plant staff by corporate
personnel, but it provides no details
about the positions and departments
involved.

II.B.8-Contractor and private organizations who may be
requested to provide technical assistance and augmentation of
the emergency organization are specified,

NUREG 0654

2.B.8

Met

The plan references a numberof
supporting organizations. Additionally, it
states that letters of agreement (not
required) appear in Appendix 2, which
was not provided to the reviewer.

II.B.9-Services to be provided by local agencies for handling
emergencies, e.g., police, ambulance, fire-fighting, medical,
hospital, are specified. Transport & treatment of contaminated
injured personnel is provided for. Copies of arrangements and
agreements between licensee and others are appended to the
plan.

NUREG 0654

2.6.9

Not Met

The plan states that the required letters
of agreement appear in Appendix 2,
which was not provided to the reviewer.
While it is presumed the plant could
provide such letters upon request,
compliance could not be verified.
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Planning StandardiRequirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

I1.C.1 .a-Person authorized to request Federal assistance is
specified by title.

NUREG 0654

2.A.l.a
(DOE),
2.C.l.a

Not Met

The plan states only that the Department
of Energy (DOE) is authorized to make
such a request. It does not Identify an
individual by title.

I1.C.1 .b-Specific Federal resource needs expected and
anticipated arrival time for them are specified.

NUREG 0654

2.C.1.b

Not Met

The plan does not specify expected
Federal resource needs or anticipated
arrival times.

II.C.I.c-U--censee, Local, and State resources available to
support the Federal response, e.g. air fields, command posts,
telephone lines, radio frequencies, etc., are specified,

NUREG 0654

2.C.1.c

Not Met

The plan does not specify the available
resources. Details may be discussed in
the Implementing Procedures, but could
not be verified.

II.C.3--Radlological labs, their capabilities, and expected
availability to provide radiological monitoring and analysis
services In an emergency are specified.

NUREG 0654

2.C.3

Not Met

This section does not provide specifics
concerning the labs and their
capabilitles/availability. While such
details may appear in the letters of
agreement, the letters are not included
with the plan.

II.C.4-Organizations have identified nuclear and other
facilities, organizations, or individuals than can be relied upon
to assist In an emergency. Appropriate letters of agreement
have been established for this support.

NUREG 0654

2.0.4

Not Met

This section does not provide specifics
concerning the stated resources. While
such details may appear In the letters of
agreement, the letters are not Included
with the plan, so compliance could not
be verified.

II.D.1-An emergency classification and emergency action
level scheme has been established. The plan Identifies
parameter values and equipment status for each emergency
class.

NUREG 0654

2.D.1

Met
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Comments

Sufficlent detail is provided In the plan.
Additional Information appears in the
Implementing Procedures.
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Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

II.D.2-The initiating conditions for emergency classification
and EALs Include the example conditions In Appendix 1 and all
postulated accidents In the FSAR for the nuclear facility

NUREG 0654

2.D.2

Met

Sufficient detail Is provided In the plan.
Additional Information appears in the
Implementing Procedures.

II.E.3-Contents of Initial emergency messages to be sent from
the plant have been established with State and Local
organizations. It shall Include information about:

NUREG 0654

2.E.3
IP-EP-1 15

Met

Part I of the NY State Radiological
Emergency Data Form is used.

II.E.6--Each organization has established a system for public
warning within the 10-mile emergency planning zone. Licensee
is responsible for demonstrating that means exist for doing so.
State and Local governments are responsible for activating
such a system

NUREG 0654

2.E.6

Met

No backup means Is specified In the plan
for activating the sirens in a given
County If the encoder equipment or radio
transmitter/repeater prevents the EOC
from activating sirens. While such a
contingency is not required by regulation
to be in the plan, consideration should be
given to establishing one if one does not
already exist.

II.F.2-Each organization shall ensure that a coordinated
communication link for fixed and mobile medical support
facilities exists.

NUREG 0654

2.F.1

Not Met

The communication links for medical
support to Indian Point are not discussed
in the plan. The default assumption is
that the commercial phone exchange is
the only means of direct communication
with medical providers.

Comments

Class of emergency
Whether a release is taking place
Potentially affected population/areas
Whether protective measures may be necessary
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Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

II.F.3-Each organization shall conduct periodic testing of the
entire emergency communications system (see evaluation
criteria H.10, N.2.a, and Appendix 3)

NUREG 0654

2.F.1

Met

While this regulation was technically met,
during the 9/5/02 exercise it was openly
noted that an operational problem with
the Executive Hotline was known for at
least 4+ months and not correctedIndicating a need to review the efficacy
of the test and follow-up process.

II.G.2-The public Information program shall provide the
permanent and transient adult population within the plume
exposure emergency planning zone an adequate opportunity to
become aware of the information annually. The programs
should Include provision for written material that is likely to be
available in a residence during an emergency. Updated
information shall be disseminated at least annually. Signs or
other measures shall also be used to disseminate to any
transient population within the plume exposure pathway
emergency planning zone, appropriate Information that would
be helpful If an emergency or accident occurs. Such notices
should refer the transient to the telephone directory or other
source of local emergency information and guide the visitor to
appropriate radio and television frequencies.

NUREG 0654

2.G.2

Not Met

County booklets are not available on the
Indian Point website. According to IP
emergency preparedness personnel,
school programs are not used to
reaching parents through their children.
Few signs have been posted yet for
transients. There is no evidence of a
coordinated program to inform the large
population that commutes into the 10mile emergency planning zone to work.

II.G.3.a-Each principal organization shall designate the points
of contact and physical locations for use by news media during
an emergency.

NUREG 0654

2.G.3.a

Met

The Indian Point Corporate
Spokesperson is the only POC noted in
the plan.

II.G.3.b--Each licensee shall provide space which may be
used for a limited number of the news media at the nearsite
EOF.

NUREG 0654

Not Met

While details may be discussed in the
Implementing Procedures (not provided
to this reviewer), there is no discussion
of this Issue in the plan, and no evidence
presented during the exercise.

2.N.2
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Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

II.G.4-A spokesperson is designated who should have access
to all necessary information. Arrangements are established for
timely exchange of Information among designated
spokespersons. Coordinated rumor control processes have
been established.

NUREG 0654

2.G.4

Met

The plan assumes all rumors will be
Identified by the Joint News Center staff.
The plan should also address rumor
Identification by plant staff or other
Entergy officials (as actually occurred
during the 9/24/02 exercise). Everyone in
the ERO should be aware of the rumor
control process.

II.G.5-Each organization shall conduct coordinated programs
at least annually to acquaint news media with the emergency
plans, information concerning radiation, and points of contact
for release of public Information In an emergency.

NUREG 0654

2.G.5

Met

This outreach was planned prior to the
9/24/02 exercise.

II.H.4-Each organization shall provide for timely activation and
staffing of the facilities and centers described In the plan.

NUREG 0654

2.H.1
2.H.2

Met

The plan calls for the Technical Support
Center (TSC), Operational Support
Center (OSC), and Emergency

2.E.1
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Comments

Cperations Facility (EOF) to be activated
with minimum staff within 60 minutes
following declaration of an Alert, Site
Area Emergency (SAE), or General
Emergency (GE). The estimated time of
60 minutes may be overiy optimistic,
given the potential for delays in reaching
the site by necessary personnel during
an event.
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Planning Standard/Requirement

ll.H.5--Each licensee shall Identify and establish onsite
monitoring systems that are to be used to initiate emergency
measures in accordance with Appendix 1, as well as those to
be used for conducting assessment. The equipment shall
include:
Geophysical phenomena monitors (met, hydrological, seismic,
etc.)

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

NUREG 0654

2.H.6
2.H.9

Not Met

NUREG 0654

2.H.7

Met

NUREG 0654

2.H.1

Not Met

Comments

Hydrological monitoring equipment is not
discussed in this section of the plan.

Radiological monitors
Process monitors
Fire and combustion products detectors
II.H.6-Each licensee shall make provision to acquire data from
or for emergency access to offsite monitoring and analysis
equipment including:

Additionally, the plan should list
consultants available for seismic
monitoring backup support.

Geophysical phenomena monitors
Radiological monitors
Laboratory facilities, fixed or mobile
II.H.9-Each licensee shall provide for an onsite Operations
Support Center, which shall have adequate capacity and
supplies,

C-9

There is no discussion in the plan
regarding the capacity or necessary
supplies for the Operations Support
Center. Details may be discussed In the
Implementing Procedures, but these
were not available to the reviewer, so
compliance could not be verified.
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Planning StandardlRequirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

II.H.1 I-Each plan shall, in an appendix, Include identification
of emergency kits by general category (protective equipment,
communications equipment, radiological monitoing equipment
and emergency supplies,

NUREG 0654

Table H-1

Met

The level of information provided in the
plan concerning this Issue fulfills the
regulation, but would be of questionable
use during an event. The plan does note
that more detailed information is
provided in the Implementing
Procedures. Clarification should be
sought concerning the Nuclear
Regulatory Commission/FEMA intent
underlying this requirement to determine
the appropriate amount of detail that
should be included in the plan.

II.H.12-Each organization shall establish a central point
(preferably associated with the licensee's near-site EOF), for
the receipt and analysis of all field monitoring data and
coordination of sample media

NUREG 0654

2.H.12

Not Met

This section does not state where the
central point is located at Indian Point,
though it is believed to be near the EOF.

11.1.6-Each licensee shall establish the methodology for
determining the release ratelprojected doses if the
Instrumentation used for assessment are offscale or
Inoperable.

NUREG 0654

2.1.6

Met

A methodology is stated in the plan. No
details are provided In this section,
although the topic is covered in the dose
assessment Implementing Procedures.
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Planning StandardlRequIrement

11.1.7-Each organization shall describe the capability and
resources for field monitoring within the plume exposure
emergency planning zone which are an intrinsic part of the
concept of operations for the facility.

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

NUREG 0654

2.1.7

Met

Comments

The description provided in this section
is minimal. The following Information
would also be useful in this section:
e The number of field teams that
can be dispatched from Indian
Point if needed
"

A map of Reuter Stokes Monitor
locations

*

A map of Thermoluminescent
Dosimeter (TLD) locations

"

A map of Air Sampler locations

11.1.8-Each organization, where appropriate, shall provide
methods, equipment and expertise to make rapid assessments
of the actual or potential magnitude and locations of any
radiological hazards through liquid or gaseous release
pathways. This shall include activation, notification means, field
team composition, transportation, communication, monitoring
equipment, and estimated deployment times.

NUREG 0654

2.1.8

Not Met

Out of the required list, only the
notification means and estimated
deployment times are not discussed In
the plan. Details may be discussed In the
Implementing Procedures, but could not
be verified.

11.1.9-Each organization shall have a capability to detect and
measure radioiodine concentrations in air In the plume
exposure emergency planning zone as low as 10-7 uCi/cc under
field conditions. Interference from the presence of noble gas
and background radiation shall not decrease the stated
minimum detectable capability,

NUREG 0654

2.1.9

Met

The required capability Is stated in the
plan, but no detailed Information is
provided regarding how this detection/
measurement is to be accomplished.
The plan states that further details
appear in the Implementing Procedures.
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Planning StandardlRequirement

Source
Document

Where
Addressed
in the Plan

Requirement
Met or Not
Met

11.1.10-Each organization shall establish means for relating the
various measured parameters (contamination and activity
levels, etc.) to dose rates for key isotopes (Table 3, pg. 18) and
gross radioactivity measurements. Provisions shall be made for
estimating Integrated dose from the projected and actual dose
rates and for comparing these estimates with the protective
action guides. The detailed provisions shall be described in
separate procedures.

NUREG 0654

2.1.10

Met

Dose assessment procedures are being
assessed in a different part of this
review.

II.J.1-Each licensee shall establish the means and time
required to warn or advise onsite individuals and individuals
who may be In areas controlled by the operator, including:

NUREG 0654

2.J.1

Not Met

This section does not discuss the time
required for warning. Also, the
requirement for the Security Force to
notify individuals within the Owner
Controlled Area or passing through
public access areas is not specified.
Details may be discussed in the
Implementing Procedures, but could not
be verified.

NUREG 0654

2.J.2

Met

This issue is discussed briefly in the plan
sufficient to meet the requirement; the
plan states that further details are
provided in the Implementing
Procedures.

Employees not having emergency assignments
Visitors
Contractor and construction personnel, and
Other persons who may be in the public access areas on or
passing through the site or within the owner controlled area
II.J.2-Each licensee shall make provisions for evacuation
routes and transportation for onsite Individuals to some suitable
offsite location, including alternatives for inclement weather,
high traffic density and specific radiological conditions,
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Planning StandardlRequirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

II.J.7-Each licensee shall establish a mechanism for
recommending protective actions to the appropriate State and
Local authorities. These shall include Emergency Action Levels
corresponding to projected dose to the population at risk..,
Prompt notification shall be made directly to the offsite
authorities responsible for Implementing protective measures
within the plume exposure pathway emergency planning zone.

NUREG 0654

2.J.7

Met

Protective action recommendations for
the plume exposure pathway are based
on EPA Protective Action Guides
discussed In EPA-400-R-92-001. The
plant procedure for making protective
action recommendations only factors in
meteorological conditions, not road
conditions or other similar factors. The
process defaults to evacuation protective
action recommendations downwind.
Counties are expected to be aware of
that fact in making protective action
decisions (protective action decisions).

II.J.8-Each licensee's plan shall contain time estimates for
evacuation within the plume exposure emergency planning
zone. These shall be in accordance with Appendix 4.

NUREG 0654

2.J.8

Met

Note: The evacuation time estimate
update is expected to be completed by
KLD in late December 2002.

II.J.10-The organization's plans to Implement protective
measures for the plume exposure pathway shall include:
Maps
showing
evacuation
routes, and
evacuation
areas,
preselected
rsdiological
sampling
monitoring
points,
preslocationeted raIohogic
s
ralsamand monitorig pts,
relocation centers in host areas, and shelter areas

NUREG 0654

2.J.10

Not Met

Maps showing population distribution around the nuclear
facility. This shall also be by evacuation areas (licensees shall
also present the Information In a sector format)
Means for notifying all segments of the transient and resident
population
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Comments

The required maps are not In the Indian
Point emergency plan. The maps do
exist
elsewhere
and some
the data
required
to be displayed
onofthem
appears in the plan; however, no graphic
representation (map) is included.
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Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

II.J.10.m--Bases for the choice of recommended protective
actions from the plume exposure pathway during emergency
conditions. This shall Include expected local protection
afforded In residential units or other shelter for'direct and
Inhalation exposure, as well as evacuation time estimates.

NUREG 0654

2.J.10.m

Met

This requirement was met, but without
the proper emphasis. It appears that the
plant never Issues a sheltering protective
action recommendation. If the State
would make a sheltering protective
action recommendation under certain
conditions, it might be advisable to
document those conditions and ensure
that the plant's protective action
recommendations are in line with them.

II.K.1-Each licensee shall establish onsite exposure
guidelines consistent with EPA Emergency Worker and
Lifesaving Activity Protective Action Guides (EPA 400-R-92001) for: removal of injured persons, undertaking corrective
actions, performing assessment actions, providing first aid,
performing personnel decontamination, providing ambulance
service, and providing medical treatment services.

NUREG 0654

2.1

Met

It would be helpful to specify where the
bulleted activities fall into the table of
bureted
activities
fall It
the
plan.

II.K.2-Each licensee shall provide an onsite radiation
protection program to be implemented during emergencies,
Including methods to Implement exposure guidelines. The plan
shall identify individual(s), by position or title, who can authorize
emergency workers to receive doses in excess of 1OCFR20
limits. Procedures should be worked out in advance for
permitting onsite volunteers to receive radiation exposures In
the course of carrying out lifesaving and other emergency
activities. These procedures shall include expeditious decision
making and a reasonable consideration of the relative risks.

NUREG 0654

2.K.1
2.K.2

Met

The plan discusses this issue in
sufficient detail to satisfy the regulation,
and refers to the Implementing
Procedures for more information.
However, the content of the procedures
was not available to the reviewer and
could not be evaluated.

II.K.5--Each organization, as appropriate, shall specify action
levels for determining the need for decontamination. Shall also
establish the means for radiological decontamination of
emergency personnel wounds, supplies, Instruments and
equipment, and for waste disposal.

NUREG 0654

2.K.5

Not Met
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Comments

The action levels for determining the
need for decontamination are not
specified in the plan.
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Planning Standard/Requirement

Source
Document

Where
Addressed
in the Plan

Requirement
Met or Not
Met

II.K.7-Each licensee shall provide the capability for
decontaminating relocated onsite personnel, Including
provisions for extra clothing and decontaminants suitable for
the type of decontamination expected, with particular attention
given to radiolodine contamination of the skin.

NUREG 0654

2.K.7

Met

The plan discusses this issue In
sufficient detail to satisfy the regulation; it
Is assumed that more specific
Information appears In the Implementing
Procedures, but this could not be
verified. Also, because decontamination
Is routinely performed in nuclear plants
for radiation workers, it Is assumed that
the plant has established protocols for
decontamination.

II.L.1--Each organization shall arrange for local and backup
hospital and medical services having the capability for
evaluation of radiation exposure and uptake, Including
assurance that persons providing these services are
adequately prepared to handle contaminated Individuals.

NUREG 0654

2.L.1

Met

The plan cites available resources and
states that written agreements have
been executed and are Included in the
plan; however, copies of the agreements
were not available to the reviewer (not
required).

I.L.4-Each organization shall arrange for transporting victims
of radiological accidents to medical support facilities,

NUREG 0654

2.L.3

Met

The plan cites available resources and
states that written agreements have
been executed and are Included in the
plan; however, copies of the agreements
were not available to the reviewer (not
required).

II.M.3-Each licensee and State plan shall specify means for
informing members of the response organizations that a
recovery operation is to be Initiated, and of any changes in the
organizational structure that may occur

NUREG 0654

2.M.3

Not Met

The plan states that members of the
response organizations are Informed, but
the means for accomplishing this
notification are not specified.
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Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

II.N.1 .b-An exercise shall include mobilization of State and
local personnel and resources adequate to verify the capability
to respond to an accident scenario requiring response. The
organization shall provide for a Federal and State
observers/evaluators. The scenario should be varied from year
to year such that all major elements of the plans and
preparedness organizations are tested within a five-year
period. Each organization should make provisions to start an
exercise between 6:00PM and midnight, and another between
midnight and 6:00AM once every six years. Exercises should
be conducted under various weather conditions. Some
exercises should be unannounced.

NUREG 0654

2.N.l.b

Not Met

One exercise every 6 years is conducted
between 6 PM and 4 AM. An
unannounced drIlVexerclse is included in
the 6 year plan. There is no mention In
the plan of conducting exercises under
various weather conditions.

II.N.2.a--Communication Drills. Communications with
State/Local governments within the plume exposure pathway
emergency planning zone shall be tested monthly.
Communications with Federal ER organizations and States
within the Ingestion pathway shall be tested quarterly.
Communications between the nuclear facility, state, and local
EOC's and field assessment teams shall be tested annually.
Communication drills shall also Include the aspect of
understanding the content of messages.

NUREG 0654

2.N.2.a

Not Met

There Is no mention in the plan of testing
communication with other States in the
50-mile Ingestion pathway.

II.N.2.b.-Fre Drills. Fire Drills shall be conducted in
accordance with the plant technical specifications.

NUREG 0654

2.N.2.b

Met

C-16

Comments

It would be good to note the governing
technical specifications and any
applicable procedures if no Information
about the frequency of fire drills is
provided In the plan.
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Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

II.N.2.d-Radloloaical Monitoring Drlls. Plant environs and
radiological monitoring drills (onsite and offsite) shall be
conducted annually. These drills shall include collection and
analysis of all sample media and provisions for
communications and record keeping. The state drills need not
be at each site. Where appropriate, local organizations shall
participate.

NUREG 0654

2.N.2.d

Not Met

There is no mention In the plan of local
participation In annual drills.

II.N.2.e(1)--Health Physics Drills. Health Physics drills shall be
conducted semi-annually which Involve response to and
analysis of simulated elevated airborne and liquid samples and
direct radiation measurements In the environment. The state
drills need not be at each site.

NUREG 0654

2.N.2.e

Not Met

The plan only states that water samples
may' be included.

II.N.2.e(2)-Health Physics Drills. Analysis of in plant liquid
samples with actual elevated radiation levels Including use of
the post-accident sampling system shafl be included In Health
Physics drills by licensees annually.

NUREG 0654

2.N.2.e

Not Met

The plan only says water samples "may"
be included.

C-17

Comments
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Planning StandardlRequirement

II.N.3-Each organization shall describe how exercises are to
be carried out to allow free play for decision making and to
meet the following objectives. Pending the development of
exercise scenarios and exercise evaluation guidance by
Nuclear Regulatory Commission and FEMA the scenarios for
use in exercises and drills shall include but not be limited to the
following:

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

NUREG 0654

2.N.3

Not Met

Comments

A description of how "free play" is
implemented into exercises is not
provided in the plan.

The basic objective of each drill and exercise and appropriate
evaluations criteria;
The date(s), time period, place(s) and participating
organizations;
The simulated events
A time schedule of real and simulated initiating events;
A narrative summary describing the conduct of the exercises or
drills to Include such things as simulated casualties, offsite fire
department assistance, rescue of personnel, use of protective
clothing, deployment of radiological monitoring teams and
public information activities
A description of the arrangements for and advance materials to
be provided to official observers.
11.0.3-Training for Individuals assigned to licensee first aid
teams shall Include courses equivalent to Red Cross MultiMedia.

No discussion of the first aid training
provided or its equivalency to Red Cross
training appears Inthe plan. Details may
be provided in the Implementing
Procedures but could not be verified.

11.0.4.f-First aid and rescue personnel

Training for first aid and rescue
personnel Is not discussed in Section
2.0.3, which is referenced here.
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Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

11.O.4.h-Medical support personnel.

NUREG 0654

Not Met

Training for medical support personnel Is
not discussed in the plan.

11.O.4.1-Licensee headquarters support personnel.

NUREG 0654

Not Met

Training for licensee headquarters
support personnel is not discussed in the
plan.

II.P.4-Each organization shall update its plan and agreements
as needed, review and certify it to be current on an annual
basis. The update shall take into account changes Identified by
drills and exercises,

NUREG 0654

2.P.4

Met

Agreements are supposed to be In the
Appendix to the Plan, though they are
not In the copy made available to the
reviewer. It is assumed that they would
be reviewed annually as required.

II.P.5-The emergency response plans and approved changes
to the plans shall be forwarded to all organizations and
appropriate Individuals with responsibility for implementation of
the plans. Revised pages shall be dated and marked to show
where changes have been made.

NUREG 0654

2.P.5

Met

The plan states that copies of the Indian
Point plan and procedures are forwarded
to the Nuclear Regulatory Commission
and county and State agencies Involved
with the planning effort. While other
federal agencies besides Nuclear
Regulatory Commission do not have
direct responsibility for Implementing the
Indian Point plan, perhaps consideration
should be given to providing copies of
the plan to other federal agencies and
facilities that might be Involved in a
large-scale release. While a process
may already be in place to accomplish
this, it Is not discussed here.

II.P.6-Each plan shall contain a detailed listing of supporting
plans and their source.

NUREG 0654

2.P.6

Met

A list of the plans directly supporting the
Indian Point plan is provided; however, it
may be desirable to Include the next tier
of subordinate plans which support those
listed here, since those next-tier plans
Indirectly support the Indian Point plan.
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Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

II.P.9-Each licensee shall arrange for and conduct
independent reviews of the Emergency preparedness program
at least every 12 months. The review shall include the
emergency plan, Its Implementing procedures and practices,
training readiness testing, equipment and interfaces with State
and local governments. Management controls shall be
implemented for evaluation and corrections of review findings,
The result of the review, along with recommendations for
improvements, shall be documented, reported to appropriate
licensee corporate and plant management, and involve
Federal, State and local organizations and be retained for a
period of five years.

NUREG 0654

2.P.9

Met

The audit approach, using the IP Nuclear
Quality Assurance organization, meets
the letter of the requirement However,
the Intent of this review Is directed at
Improvement of the emergency response
system. Therefore, it would be advisable
to use reviewers outside of the IP
organization with emergency
management and planning expertise to
maximize potential benefits. Such
expertise could be obtained from other
Entergy-owned plants, from other utility
companies, or from outside consultants.
IP brought In a consultant with this
expertise to observe their 9/5102 practice
exercise.

Potential Exposure pathways, populations at risk and projected
doses.

EPA 400

Not Met

There did not appear to be any mention
of projected doses from an event In the
plan.

Not Met

There did not appear to be any cost

1.4 (1-6)
Cost analysis and radiological decontamination data to form a

EPA 400

basis for radiation protection decisions and for recovery.

1.4 (1-7)

Comments

analysis discussion in the plan.

Appendix C
Exposure pathways Identified and consistent

EPA 400
2.4; 2.5
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2.J.10.m

Met

These are also discussed In more detail
in the Dose Assessment Procedures and
Accident Assessment Section.
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Source
Document

Coordination and recommendations based on plant conditions,
for early evacuations and/or sheltering in pre-designated areas.
Early estimates of the various components of projected doses
to the population at the site area boundary as well as more
distant locations. Estimated time frames as soon as relevant
source or release data becomes available.

EPA 400
4.1(4-1)

Designation of an emergency planning zone for protective
action for plume exposure.

EPA 400

Where
Addressed
In the Plan

Requirement
Met or Not
Met
Met

During the observed exercise, this
aspect was coordinated with the
local/State authorities and made
available on a timely basis.
Offsite notifications are covered for the
plant in 10 CFR Appendix E Part 50

Met

10 CFR Appendix E Part 50 applies to
the plant portion of the requirements for
the emergency planning zone.

Met

The plan refers to the details which
appropriately appear in the Implementing
Procedures.

Met

There appeared to be no requirement for
this documentation in the plan. However,
a process is discussed In the
Implementing Procedures, and Its
implementation was observed
throughout the exercise.

Not Met

No mention of this Issue was found in the
plan.

Met

Specific dispatching information is not
Included in the plan, but should appear in
the Field Monitoring Implementing
Procedures. The practice of providing
this information was observed during
both exercises.

5.2.2 (5-3)
Air sampling techniques/flow rates/time In plume/analysis
information,

EPA 400

2.1

5.3
Documentation of sequence of events
EPA 400
7.1.3 (7-4)

Recommendations for surface contamination limits.

EPA 400

Comments

7.6.3
7.6.1
Dispatching information for radiological monitoring teams.

2.1
10 CFR
App. E Pt 50
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Equipment used (can Include diagrams and operational
procedures)

Licensees headquarters personnel who will be sent out in the
event of an emergency should be Identified.

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Table H-1

Met

The plan provides sufficient information
to meet the requirement; however,
additional detail regarding the equipment
used might be beneficial In an event.

2.B.7

Not Met

The plan does not Identify licensee
headquarters personnel to be sent out In
the event of an emergency.

2.L

Met

The only decontamination facility that
appears to be mentioned in the plan is
the Unit 3 first aid room. If other
resources are available onsite, they
should be mentioned.

2.L

Met

The requirement is met, but the plan
contains little description of the first aid
supplies on hand and no Information
about the quantities of such supplies.
Details may be provided in the
Implementing Procedures.

10 CFR
App. E Pt. 50
10 CFR
App. E Pt. 50

Facilities and supplies at the site for decontamination
10 CFR
App. E Pt. 50

Medical Supplies for first aid treatment on site
10 CFR
App. E Pt. 50
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Compliance Review Matrix for the State of New York
Planning Standard/Requirement

II.A.l.a-identlfies State, Local, Federal, and private sector
organizations that are part of the overall response organization

Source
Document

Where
Addressed
in the Plan

Requirement
Met or Not
Met

NUREG
0654

Sect. I-IV
1-2,1-2,1-3,

Met

This section discusses this Information
In great detail.

Met

This section also references each
county's radiological
emergency preparedness program
protocol.

Comments

1-2
IIA..1.e-Provisions made for 24 hour staffing of communications
links and 24 hour/day emergency response

NUREG
0654

Sect. III
3respective
Proc. B

II.A.3- Written agreements between various organizations with
emergency response roles are included in the plan or the plan
includes descriptions of the letters and a signature page from the
cooperating organizations,

NUREG
0654

Appx. E

Not Met

The plan refers to Letters of Agreement
provided in a separate appendix, as
permitted by NUREG-0654. However,
because the reviewer was not provided
with a copy of the appendix, the content
and currency of the LOAs could not be
verified

II.A.4-24-hour operational capability for a protracted period has
been planned for (personnel, food, supplies, etc.) and person
responsible for assuring continuity of resources (technical,
admin., material) is specified by title.

NUREG
0654

Sect. III

Met

This capability Is referred to as the
Resource Continuity Organization in the
plan.

II.E.2-Procedures have been established for alerting, notifying,
and mobilizing emergency response personnel.

NUREG

Proc B All

Met

These procedures are well established

0654

Sect III
22,24
Proc. D

C-23

in the plan.
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Planning StandardlRequirement

Source
Document

Where
Addressed
in the Plan

Requirement
Met or Not
Met

Comments

II.E.7-Draft messages to the public gMng instructions with
regard to specific protective actions to be taken by occupants of
affected areas shall be prepared and included as part of the State
and local plans. Such messages should include the appropriate
aspects of sheltering, ad hoc respiratory protection (handkerchief
over mouth, etc.) thyroid blocking, or evacuation.

NUREG
0654

Sect III 6,25
Proc C All

Met

This section also refers to the site Joint
News Center (JNC) procedures.

II.F.1-The communication plans for emergencies shall Include
all organizational titles and alternates for both ends of the
communication links. Each organization shall establish reliable
primary and backup means of communication for licensees, local
and State response organizations. Such systems should be
selected to be compatible with one another. (See NUREG-0654
for detailed requirements)

NUREG
0654

Met

This section also refers to the Nuclear
Facility Operator (NFO) Site Emergency
Plan.

Met

The State plan contains sufficient detail
to meet the requirement. The State plan

Proc B All

Sect III
5,20,22,24
App G 1214
Proc. B All
Sect 1115
Proc H

II.G.1-Each organization shall provide a coordinated periodic (at
least annually) dissemination of information to the public

NUREG
0654

regarding how they will be notified and what their actions should
be in an emergency. This information shall include, but not
necessarily be limited to:

Sect II 7
Proc C 1-3

educational information on radiation
contact for additional Information
protective measures
special needs of the handicapped

C-24

also refers to the county radiological
emergency preparedness program
plans on this Issue.
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Planning StandardiRequirement

Source
Document

Where
Addressed
In the Plan

II.G.2-The public information program shall provide the
permanent and transient adult population within the plume
exposure emergency planning zone an adequate opportunity to
become aware of the Information annually. The programs should
Include provision for written material that Is likely to be available
in a residence during an emergency. Updated Information shall
be disseminated at least annually. Signs or other measures shall
also be used to disseminate to any transient population within the
plume exposure pathway emergency planning zone, appropriate
information that would be helpful if an emergency or accident
occurs. Such notices should refer the transient to the telephone
directory or other source of local emergency Information and
guide the visitor to appropriate radio and television frequencies.

NUREG
0654

Proc C

II.G.3.a-Each principal organization shall designate the points of
contact and physical locations for use by news media during an
emergency.

NUREG
0654

Requirement
Met or Not
Met

Comments

Met

The State plan contains sufficient detail
to meet the requirement. The State plan
also refers to the county radiological
emergency preparedness program
plans on this Issue.

Met

The State plan contains sufficient detail
to meet the requirement. This section
also refers to the Joint News Center
(JNC) procedures.

P

Sect III 10
Proc C 1-3
Att I

IL.G.4A-A spokesperson Is designated who should have access
to all necessary information. Arrangements are established for
timely exchange of Information among designated
spokespersons. Coordinated rumor control processes have been
established.

NUREG
0654

Proc. C 1-3
Sect 11110

Met

The State plan contains sufficient detail
to meet the requirement. The State plan
also refers to the county radiological
emergency preparedness program
plans on this Issue.

II.H.3-Each organization shall establish an emergency
operations center for use in directing and controlling response
functions.

NUREG
0654

Proc. D
Sect 11120

Met

The State plan contains sufficient detail
to meet the requirement. The State plan
also refers to the county radiological
emergency preparedness program
plans on this Issue.

C-25

Review of EmergencyPreparednessat Indian Pointand Millstone.-DRAFT

Planning StandardlRequirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

IL.H.4-Each organization shall provide for timely activation and
staffing of the facilities and centers described in the plan.

NUREG
0654

Proc B,D, H
Sect III 20

Met

The State plan contains sufficient detail
to meet the requirement. The State plan
also refers to the county radiological
emergency preparedness program
plans on this issue.

II.H.7-Each organization, where appropriate, shall provide for
offsite radiological monitoring equipment In the vicinity of the
nuclear facility.

NUREG
0654

App. G
8,9,14,15
Proc. M

Met

The State plan contains sufficient detail
to meet the requirement. The State plan
also refers to the county radiological
emergency preparedness program
plans on this issue.

11.1.8-Each organization, where appropriate, shall provide
methods, equipment and expertise to make rapid assessments of
the actual or potential magnitude and locations of any radiological
hazards through liquid or gaseous release pathways. This shall
Include activation, notification means, field team composition,
transportation, communication, monitoring equipment, and
estimated deployment times.

NUREG
0654

Assigned to
respective
counties.

Met

The State Plan assigns this requirement
to the respective county radiological
emergency preparedness program.

11.1.9--Each organization shall have a capability to detect and
measure radiolodine concentrations In air in the plume exposure
emergency planning zone as low as 10. uCi/cc under field
conditions. Interference from the presence of noble gas and
background radiation shall not decrease the stated minimum
detectable capability.

NUREG
0654

Assigned to
respective
counties

Met

The State Plan assigns this requirement
to the respective county radiological
emergency preparedness program.

II.J.2-Each licensee shall make provisions for evacuation routes
and transportation for onsite Individuals to some suitable offsite
location, Including alternatives for Inclement weather, high traffic
density and specific radiological conditions.

NUREG
0654

Sect III, 11

Met

The State plan contains sufficient detail
to meet the requirement. The State plan
also refers to the Nuclear Facility
Operator (NFO) and County emergency
plan on this Issue.
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Planning Standard/Requirement

II.J.10-The organization's plans to Implement protective
measures for the plume exposure pathway shall include:

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

NUREG
0654

Proc. B,C,E
Sect III
Se015also
6,7,10,11.25

Met

The State plan contains sufficient detail
to meet the requirement The State plan
refers heavily to the county
radiological emergency preparedness
program plan on this issue.

Maps showing evacuation routes, evacuation areas, preselected
radiological sampling and monitoring points, relocation centers in
host areas, and shelter areas
Maps showing population distribution around the nuclear facility.
This shall also be by evacuation areas (licensees shall also
present the information In a sector format)
Means for notifying all segments of the transient and resident
population
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II.J.10--Plans to Implement protective measures for the 10-mile
emergency planning zone shall Include:

Source
Document

Where
Addressed
in the Plan

NUREG
0654

Proc. E 2

Means for protecting those persons whose mobility may be
Impaired due to such factors as Institutional or other confinement
(State & Local only)

Sect III 34
Proc G
8 &Att. 7

Provisions for the use of radloprotective drugs, particularly for
emergency workers and institutionalized persons within the 10mile emergency planning zone who may not be able to evacuate
Immediately

Proc. G 8,9

Method by which decisions by the State Health Department for
administering radioprotective drugs to the general population are
made during an emergency and the pre-determined conditions
under which such drugs may be used by offsite emergency
workers

Sect II 14

Sect Ill
11,12

Means of relocation
Relocation centers in host areas which are at least 5 miles and
preferably 10 miles beyond the boundaries of the plume
exposure emergency planning zone (see J.12)
Projected traffic capacities of evacuation routes under emergency
conditions
Control of access to evacuated areas and organization
responsibilities for such control
Identification and means for dealing with potential impediments to
use of evacuation routes, and contingency measures
Time estimates for evacuation of various sectors and distances
based on a dynamic analysis for the plume exposure pathway
emergency planning zone (See Appendix 4)
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Requirement
Met or Not
Met

Met

Comments

The State plan refers to the County
radiological emergency preparedness
program plans and respective site
evacuation travel time estimates.
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Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

II.J.12-Each organization shall describe the means for
registering and monitoring of evacuees at relocation centers in
host areas. The personnel and equipment available should be
capable of monitoring within about a 12 hour period all residents
and transients in the plume exposure emergency planning zone
arriving at relocation centers.

NUREG
0654

I.L.4L-Each organization shall arrange for transporting victims of
radiological accidents to medical support facilities.

Evacuation (urgent removal of persons/animals) and Sheltering
(supplemented by bathing and changing of clothes) to protect the
public from exposure to direct radiation and inhalation from
airborne plume.

Requirement
Met or Not
Met

Comments

Sect III 12

Met

The State plan contains sufficient detail
to meet the requirement. The State plan
also refers to the county radiological
emergency preparedness program
plans on this issue.

NUREG
0654

Sect III 13

Met

The State plan refers to the county
radiological emergency preparedness
program plans (EMS Section) on this
issue.

EPA 400
1-3

Assigned to
respective
counties

Met

The State Plan assigns this requirement
to the respective county radiological
emergency preparedness program.

Sect III
11,12

Met

Note that relocation and evacuation are
two distinct actions.
The State plan also refers to the county

2.3.1
5.5.1
5.5.2
5.5.3
Appendix E

Relocation and decontamination for protection against whole
body dose (external exposure) due to deposited material and
from inhalation of any resuspended radioactive particulate.

EPA 400
1.4
Appendix E

All PAG's should be consistent for all of the population.

radiological emergency preparedness
plans.

EPA 400

Sect 14
Sect III

2.1 (2-2)

7,8,26-41
Sect IV 7,8
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Not Met

All PAGs are consistent for all of the
population except for prisons and
prisoner considerations.
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Mechanism for obtaining detailed content of the plume.

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

EPA 400

Assigned to
respective
counties

Met

The State plan assigns this requirement
to the respective county radiological
emergency preparedness program.

2.2 (2-4)
Guidance on dose limits cited In plan

EPA 400

Not met

The plans states that means will be
provided, but does not tell exactly how
and no dose limits were found.

Met

Recommendations were coordinated
with the local/State authodties and
made available on a timely basis.
Offste notifications are covered for the

2.5 (2-9)
Coordination and recommendations based on plant conditions,
for early evacuations and/or sheltering In pre-designated areas.
Early estimates of the various components of projected doses to
the population at the site area boundary as well as more distant
locations. Estimated time frames as soon as relevant source or
release data becomes available.

Sect 14
Sect III
7,8,26-41
EPA 400
4.1 (4-1)

Sect IV 7,8

plant In 10 CFR Appendix E Part 50.
The State plan refers to the county
radiological emergency preparedness
program.

Designation of an emergency planning zone zone for protective
action for plume exposure.

EPA 400
5.2.2 (5-3)

Establishment of Exposure Patterns using atmospheric transports
and field teams Including plume tracking.

EPA 400
5.2.2 (5-4)

Air sampling techniques/flow rates/time In plume/analysis
Information.

EPA 400
5.3

Procedures for calculating dose conversion factors and derived
response levels.
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Assigned to
respective
counties

Met

The State plan assigns this requirement
to the respective county radiological
emergency preparedness program.

Assigned to
respective
counties

Met

The State Plan assigns this requirement
to the respective county radiological
emergency preparedness program.

Assigned to
respective
counties

Met

The State plan assigns this requirement
to the respective county radiological
emergency preparedness program.

Assigned to
respective
counties

Met

The State plan assigns this requirement
to the respective county radiological
emergency preparedness program.
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Documentation of sequence of events.

Source
Document

Where
Addressed
In the Plan

EPA 400

Requirement
Met or Not
Met
Not Met

7.1.3 (7-4)

Recommendations for surface contamination limits.

EPA 400

Assigned to

7.6.3

respective
counties

Comments

The State's methodology for event
documentation Is not specified in the
plan.

Met

The State plan assigns this requirement
to the respective county radiological
emergency preparedness program.

Met

The State plan refers to the county
radiological emergency preparedness
program plans on this issue.

Met

The State plan refers to the county
radiological emergency preparedness
program plans on this issue.

7.6.1
Dosemetric models, agricultural transport models, dietary intake,
and other calculations relating to potential dose.

Sect III
9,26-33
EPA 400
7.6.2
7.4 7.4

Proc H
Proc J
Sect 1II3441

Appendix B

Proc K
Proc L

Disseminating information to the public.

10 CFR
App. E Pt.
App
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Proc C 1-3
Sect 11110
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Planning StandardlRequirement

Source
Document

Personnel monitoring.

Where
Addressed
In the Plan

Requirement
Met or Not
Met
Not Met

10 CFR
App. E Pt.
5p Edevices

Comments

A description of personnel monitoring
should appear in the local and State
plans, but it Is not specifically
mentioned here. Although DOH may
provide monitoring and staffing of
monitoring centers, all monitoring
and methods should be
discussed in the State plan.
The State plan refers to the NFO site
emergency plans on this issue, as well
as the County REPP plans.
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Compliance Review Matrix for Putnam County
Planning StandardiRequirement

Source
Document

Where Addressed In the Plan

Requirement
Met or Not
Met

Comments

II.A.l.a--ldentificatlon of Response
Organizations

NUREG-0654

1.5; 111.3; Figure I11-1; Table 111-3a; Table
111-3b

Met

Tables 111-3a and 111-3b are an
excellent display of primary and
secondary responsibilities.

IIA..c--Organizatlonal
Interrelationships Block Diagram

NUREG-0654

Figure I11-1; Procedures 1-4, 7-9:
Appendix 2, 3; Procedures 5, 6, 10:
Appendix 3

Met

Individual organizational block
diagrams add good detail to the
plan.

II.A.3-WrItten agreements between
various organizations with emergency
response roles are Included in the plan
or the plan Includes descriptions of the
letters and a signature page from the
cooperating organizations,

NUREG-0654

11.2.b; Appendix K

II.C.l.c-Resources to Support Federal
Response

NUREG-0654

1.5.b

Met

The County plan refers to the
State REPP plan on this Issue.

Potential Exposure Pathways,
Populations at Risk, and Projected Dose

EPA 400:1.4 (16)

Refers to State EOP;
(Field Monitoring, etc.) 1.4.b, 111.2.f,
(Field.Monitoring, etoc.) 4b,
Sec.4.0f50,
111.3.n, Appx. M4Proc. 4, Sec. 4.0. 5.0,
6.0, Att. 4~

Met

Capabilities for field monitoring
and plume exposure in the
emergency planning zone exist;
however, information on the
potential populations affected and
the projected dose comes from
the State EOC.

Not Met

The plan refers to Letters of
Agreement provided in a separate
appendix, as permitted by
NUREG-0654. However, because
the reviewer was not provided
with a copy of the appendix, the
content and currency of the LOAs
could not be verified

'Location ofNURE(-0654 mrqurements is based on the Putnam County RadiologicalEmergency Response Plan(Revised 04/02) Appendix L (NUREG-0654 Cross Reference and
Procedure Cross
Reference).
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Planning StandardlRequirement

Source
Document

Where Addressed in the Plan

Requirement
Met or Not
Met

Comments

Incident Evaluation Presented to
Authorities for Action

EPA 400:1.4 (17)

1.4.b, 111.2.f, 111.3.n, Appx. M, Proc. 4,
Sec. 4.0, 5.0, 6.0, Aft. 4

Met

Again, this Issue Is presented to
the State for evaluation and
determination via field teams.

Estimate of Total Dose Received Prior to
Relocation of Population

EPA 400:2.1.3
(2-3)

Refers to State plan.

Met

Dose projections are provided via
the State Radiological Health
Agency located at the State EOC.

Exposure Pathways Identified and
Consistent

EPA 400:2.4; 2.5

Refers to State plan.

Met

The County plan refers to the
State REPP plan and states "Not
Applicable" ("NIAX) In relation to
tracking of the radioactive plume
using State and/or Federal
resources.

Procedures for Calculating Dose
Conversion Factors and Derived
Response Levels

EPA 400:5.4; 5.6

Refers to State plan.

Met

The County plan refers to the
State REPP plan for Health
Physics dose calculations.

Dosemetric Models, Agricultural
Transport Models, Dietary Intake and
Other Calculations Relating to Potential
Dose

EPA 400:7.6.2,
7.4, 7.3. Appendix
B

Refers to State plan.

Met

The County Plan refers to the
State REPP plan for Health
Physics dose calculations
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Compliance Review Matrix for Rockland County
Planning StandardlRequirement

Source
Document

Where Addressed In the Plan

Requirement
Met or Not
Met

Comments

II.A.2-Functions and responsibilities
for major elements in emergency
response are specified for each
organization and key Individuals by
title. Legal basis for such authorities is
cited.

NUREG 0654

Section
Part 11

Not Met

The legal basis for the major
authorities Is not cited.

II.A.3-Written agreements between
various organizations with emergency
response roles are Included in the plan
or the plan Includes descriptions of the
letters and a signature page from the
cooperating organizations,

NUREG 0654

Appendix
K

Not Met

Appendix K contains a list of the
letters of agreement, which are
kept under separate cover.
While the County does have
copies of the letters of
agreement and provided them to
the reviewer upon request, their
maintenance under separate
cover technically does not fulfill
the requirement in NUREG0654.

II.A.4-24-hour operational capability
for a protracted period has been
planned for (personnel, food, supplies,
etc.) and person responsible for
assuring continuity of resources
(technical, admin., material) is
specified by title.

NUREG 0654

Part 2

Not Met

The plan makes no mention of
24-hour operational capability.

OFES-4
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Planning Standard/Requirement

Source
Document

Where Addressed In the Plan

Comments

II.C.1.c-Licensee, Local, and State
resources available to support the
Federal response, e.g. air fields,
command posts, telephone lines, radio
frequencies, etc., are specified.

NUREG 0654

II.C.2-Provislons are made for
licensee reps to go to offsite EOCs,
and for off-site organizations to send
reps to the licensees EOF.

NUREG 0654

111--3b

The plan did not appear to
contain information on providing
representatives at the licensee's
EOF.

II.F.3-Each organization shall
conduct periodic testing of the entire
emergency communications system
(see evaluation criteria H.10, N.2.a,
and Appendix 3)

NUREG 0654

111-12-13
Section (8)

While the plan does not look at
evaluation criteria, it does
mentions testing procedures.

II.H.10--Each organization shall make
provisions to Inspect, inventory, and
operationally check emergency
equipment/Instruments at least once
each calendar quarter and after each
use.

NUREG 0654

11-2.A
Appendix G

The plan only mentions periodic
updates for Inspecting,
inventorying, and checking
equipment.

II.J.2-Each licensee shall make
provisions for evacuation routes and
transportation for onsite individuals to
some suitable offsite location, including
altematives for inclement weather,
high traffic density, and specific
radiological conditions.

NUREG 0654

Appendix D

The plan Includes detailed
information for evacuating from
Rockland County. The Indian
Point plan should contain
Information about evacuation of
onsite Individuals.

There did not appear to be any
mention of resources available
to support Federal response.
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Planning Standard/Requirement

Source
Document

Where Addressed In the Plan

Requirement
Met or Not
Met

Comments

II.K.4-Each State and local
organization shall establish the
decision chain for authorizing
emergency workers to Incur exposures
in excess of the EPA General Public
Protective Action Guides (for
emergency workers and lifesaving
activities).

NUREG 0654

DOH 7
5.3.6

Met

The plan does establish such a
decision chain, but it does not
provide a very clear discussion
of how it will work.

II.N.1.b--An exercise shall include
mobilization of State and local
personnel and resources adequate to
verify the capability to respond to an
accident scenario requiring response.
The organization shall provide for a
Federal and State
observers/evaluators. The scenario
should be varied from year to year
such that all major elements of the
plans and preparedness organizations
are tested within a five-year period.
Each organization should make
provisions to start an exercise between
6:00PM and midnight, and another
between midnight and 6:00AM once
every six years. Exercises should be
conducted under various weather
conditions. Some exercises should be
unannounced.

NUREG 0654

Admin 3

Not Met

Rockland County calls for
elements of the Plan and all
preparedness organizations to
be tested every 6 years rather
than every 5 years as specified
in the regulation.
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Planning StandardlRequirement

Source
Document

Where Addressed In the Plan

Requirement
Met or Not
Met

Comments

II.N.2.a-Communicatlon Drills.
Communications with State/Local
governments within the plume
exposure pathway emergency
planning zone shall be tested monthly.
Communications with Federal ER
organizations and States within the
Ingestion pathway shall be tested
quarterly. Communications between
the nuclear facility, state and local
EOC's and field assessment teams
shall be tested annually.
Communication drills shall also Include
the aspect of understanding the
content of messages.

NUREG 0654

Admin 3

Met

The requirement Is met, but only
minimal details are provided in
the plan.

II.N.2.o-Medical Emergency Drills. A
medical emergency drill involving a
simulated contaminated Individual,
which contains provisions for
participation by the local support
services agencies shall be conducted
annually. The offslte portions of the
medical drill may be performed as part
of the requires annual exercise.

NUREG 0654

Admin 3

Met

The requirement Is met, but only
minimal details are provided in
the plan.
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Planning Standard/Requirement

Source
Document

Where Addressed in the Plan

Requirement
Met or Not
Met

Comments

II.N.2.d-Radiological Monitoring
Drills. Plant environs and radiological
monitoring drills (onsite and offsite)
shall be conducted annually. These
drills shall Include collection and
analysis of all sample media and
provisions for communications and
record keeping. The state drills need
not be at each site. Where appropriate,
local organizations shall participate.

NUREG 0654

Admin 3

Met

The requirement is met, but only
minimal details are provided in
the plan.

II.P.10-Each organization shall
provide for updating telephone
numbers in emergency procedures at
least quarterly.

NUREG 0654

Admin 7

Met

Time sensitivity for the updating
of information is not mentioned.

Protective action for Milk Supply

EPA 400

Not Met

Appendix H mentions milk as a
method for taking KI, but there is
no discussion of protection of the
milk supply.

1-3&App D
DHHS FDA
Vol. 47, #205
FDA 82-8196
Relocation and decontamination for
protection against whole body dose
(external exposure) due to deposited
material and from Inhalation of any
resuspended radioactive particulate.
Cost analysis and radiological
decontamination data to form a basis
for radiation protection decisions and
for recovery.

EPA 400

DOH-2
55

Met

1.4

Note that relocation and
evacuation are two distinct
actions.

Appendix E
EPA 400

Not Met

1.4 (1-7)
Appendix C

C-39

The plan does not appear to
discuss data collection for cost
analysis.
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Planning StandardlRequirement

Source
Document

Where Addressed In the Plan

All PAG's should be consistent for all
of the population.

EPA 400
2.1 (2-2)

DOH-5
5.5

Estimate of total doses received prior
to relocation of population.

EPA 400
2.1.3 (2-3)

111-20 7.A

Requirement
Met or Not
Met
Not Met

Met

C-40

Comments

The plan does not specify
population.
The requrirement is met, but the
discussion is not very clear.
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Compliance Review Matrix for Orange County
Planning StandardlRequirement

II.A.1.a-Identifies State, Local, Federal, and private sector
organizations that are part of the overall response organization.

Source
Document
NUREG
0654

Where
Addressed
in the Plan

Requirement
Met or Not
Met

Comments

1.5, 111.3
Figure IIl-la,

Met

Figures Ill-la and IIl-lb are not titled in
the report.

Il1-1 b
Table 111-3a,
111-3b
II.A.3-Written agreements between various organizations with
emergency response roles are included In the plan or the plan
Includes descriptions of the letters and a signature page from
the cooperating organizations.

NUREG
0654

1.6
Appendix M

Not Met

The plan refers to Letters of Agreement
provided in a separate appendix, as
permitted by NUREG-0654. However,
because the reviewer was not provided
with a copy of the appendix, the content
and currency of the LOAs could not be
verified

II.A.4-24-hour operational capability for a protracted period has
been planned for (personnel, food, supplies, etc.) and person
responsible for assuring continuity of resources (technical,
admin., material) is specified by title,

NUREG
0654

11.2, 111.2.b,
111.3.a

Not Met

While the plan does treat the Issue of
24-hour capability, no specific mention
of planning for food resources appears
in the sections.

II.C.l.c--Ucensee, Local, and State resources available to
support the Federal response, e.g. air fields, command posts,
telephone lines, radio frequencies, etc., are specified.

NUREG
0654

1.5.b

Met

Section 1.5 does not have a listing of the
agencies. State responsibilities/
agencies receive more complete
treatment in Section 1.6

1.6
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Planning Standard/Requirement

Source
Document

II.E.5--System established for disseminating appropriate
information from licensee to the public, Including appropriate
notification to the media, e.g., EAS.

NUREG
0654

Where
Addressed
in the Plan

Requirement
Met or Not
Met

Comments

1.4.e, 11.2.d,
111.2.d,
111.2.e, 111.2.h
(4), 111.2.h
(7), 111.3.j
Procedure
1, Section 7

Met

Although mentioned in the County plan
addressing the criteria, 111.2.h (4),
actually deals with the evacuation
procedure and not with notification.

Procedure
2, Section 7

II.E.7-Draft messages to the public giving instructions with
regard to specific protective actions to be taken by occupants of
affected areas shall be prepared and Included as part of the
State and Local plans. Such messages should Include the
appropriate aspects of sheltering, ad hoc respiratory protection
(handkerchief over mouth, etc.) thyroid blocking, or evacuation.

NUREG
0654

111.2.e (1)
1.3.b, 11.3.j
111.3.s
Appendix B

Met

Appendix B provides the draft
messages. Other sections of the plan
dealing
focused on notification procedure and
agencies involved In the process.

II.F.1-The communication plans for emergencies shall include
all organizational titles and alternates for both ends of the
communication links. Each organization shall establish reliable
primary and backup means of communication for licensees,
local and State response organizations. Such systems should
be selected to be compatible with one another. (See NUREG0654 for detailed requirements).

NUREG
0654

111.2.c,
111.2.b,
111.3.b, 111.3.e

Met

111.3.b deals with Alert & Notification,
which is redundant here.

Met

While this requirement is met, no
mention is made of the frequency of this
operation.

Appendix E
Appendix L
Figure I11-1
Figure 111-2
Table 111-3a
Table 111-3b

II.G.5-Each organization shall conduct coordinated programs
at least annually to acquaint news media with the emergency
plans, Information concerning radiation, and points of contact for
release of public Information In an emergency.

NUREG
0654

C-42
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11.2.f
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Planning Standard/Requirement

II.J.2-Each licensee shall make provisions for evacuation
routes and transportation for onsite individuals to some suitable
offsite location, Including alternatives for inclement weather, high
traffic density and specific radiological conditions,

Source
Document
NUREG
0654

C-43

Where
Addressed
in the Plan

Requirement
Met or Not
Met
Not Met

Comments

The County plan notes that this
requirement is N/A for the County.
However, NUREG-0654 requires that
licensee, state, and local plans will
address this issue.

Review of Emergency Preparednessat Indian Point and Millstone-DRAFT

Planning StandardiRequirement

II.J.1 0-The organization's plans to implement protective
measures for the plume exposure pathway shall Include:

Source
Document
NUREG
0654

Maps showing evacuation routes, evacuation areas, preselected
radiological sampling and monitoring points, relocation centers
In host areas, and shelter areas;

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

Appendix R
(inserted
map)

Met

The Map in Procedure 2, Attachment 5
is difficult to read. Too many details are
incorporated within the same map.

Procedure
5,
Attachment
8

Maps showing population distribution around the nuclear facility;
This shall also be by evacuation areas (licensees shall also
present the Information in a sector format);

Procedure
4,
Attachment
5

Means for notifying all segments of the transient and resident
population.

Appendix S
Appendix F
Appendix I
Procedure
2,
Attachment
5
111.2.h,
111.3.b,
111.2.d,
Procedure
1, Section
7.0
Procedure
2, Section
7.0
Procedure
4,
Attachment
I

C-44
.1. ___________

Procedure
5,
Attachment
I
J ___________

J ____________

.1.
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Planning Standard/Requirement

II.K.4-Each state and local organization shall establish the
decision chain for authorizing emergency workers to incur
exposures in excess of the EPA General Public Protective
Action Guides (for emergency workers and lifesaving activities).

Source
Document
NUREG
0654

Where
Addressed
In the Plan
111.2.g
Procedure
Pe
3,
Attachment

Requirement
Met or Not
Met

Comments

Met

111.2.g (1) specifically deals with
emergency workers.

Met

No specific required
intervals/frequencles for updating the
are mentioned.

6
II.P.4-Each organization shall update its plan and agreements
as needed, review and certify it to be current on an annual
basis. The update shall take Into account changes Identified by
drills and exercises.

NUREG
0654

Protective action for milk supply

EPA 400
1-3 & App D

11.2.a
Procedure
Pcuplan

Not Met

There Is no mention of protective action
for the milk supply. While some sections
do talk about protective action for
livestock, there is no discussion specific
to milk supplies.

Met

Note that relocation and evacuation are
two distinct actions.

DHHS FDA
Vol. 47,
#205
FDA 828196
Relocation and decontamination for protection against whole
body dose (external exposure) due to deposited material and
from inhalation of any resuspended radioactive particulate.

EPA 400
1.4
Appendix E

C-45

Procedure
3,
Attachment
7
Procedure
10,
Attachment
8
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Planning StandardlRequlrement

Restrictions on the use of contaminated food and water.

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

EPA 400
1-5

Procedure
3,
Attachments
7, 8

Met

Met

Ch.3,Appdx
D

Comments

This issue has not been highlighted in
the plan as a protective action against
contamination.

DHHS FDA
Vol. 47,
#205
FDA 828196
Notification of Authorities.

EPA 400

1.5

Identification of Principle agencies.

1.4; 5.2.1

11.2, 111.2,
111.3,
Table 111-3a
Table 111-3b
Figure Il-1 a,
Ill-lb
Procedure 1

Cost analysis and radiological decontamination data to form a
basis for radiation protection decisions and for recovery.

EPA 400
1.4 (1-7)

Appendix C

C-46

Not Met

There Is no discussion in the plan of this
topic.
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Planning Standard/Requirement

Coordination and recommendations based on plant conditions,
for early evacuations and/or sheltering in pre-designated areas.
Early estimates of the various components of projected doses to
the population at the site area boundary as well as more distant
locations. Estimated time frames as soon as relevant source or
release data becomes available.

Source
Document
EPA 400
4.1(4-1)

Where
Addressed
In the Plan
1.4.b, 111.2.f.
(1), 111.3.n
Appendix G
Procedure
3,
Attachments
2,8,9

C-47

Requirement
Met or Not
Met

Comments

Met

The County coordinated with the
local/state authorities and made this
information available on a timely basis.
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Compliance Review Matrix for Westchester County
Planning Standard/Requirement

II.A.l.a---ldentifies State, Local, Federal, and private sector
organizations that are part of the overall response
organization.

Source
Document
NUREG 0654

Where
Addressed
In the Plan
1.E; I
II.B

Requirement
Met or Not
Met

Comments

Met

The plan provides few details on
private sector organizations other than
the licensee.

Met

The plan calls for uncharacteristically
heavy County involvement In
dose/accident assessment.

Table Il1-1
II.A.l.b-Concept of Operations and relationship to the total
effort specified for all parties with an operational role.

NUREG 0654

Sec. III.B

II.A.3-Written agreements between various organizations
with emergency response roles are Included in the plan or the
plan Includes descriptions of the letters and a signature page
from the cooperating organizations.

NUREG 0654

App. B

II.A.4-24-hour operational capability for a protracted period
has been planned for (personnel, food, supplies, etc.) and
person responsible for assuring continuity of resources
(technical, admin., material) Is specified by title.

NUREG 0654

II.C.1.c-Ucensee, Local, and State resources available to
support the Federal response, e.g. air fields, command posts,
telephone lines, radio frequencies, etc., are specified.
II.C.4-Organizations have Identified nuclear and other
facilities, organizations, or Individuals than can be relied upon
to assist in an emergency. Appropriate letters of agreement
have been established for this support.

Not Met

The plan refers to Letters of Agreement
provided in a separate appendix, as
permitted by NUREG-0654. However,
because the reviewer was not provided
with a copy of the appendix, the content
and currency of the LOAs could not be
verified.

Il-B

Met

This requirement is met only marginally;,
the plan contains little discussion of
capabilities for sustained operations.

NUREG 0654

I.B.2

Not Met

No specific section of the plan is
dedicated to this information; Instead, it
is scattered throughout the plan.

NUREG 0654

App. B

Met

The letters of agreement are referred to
in the plan and kept in a separate
appendix that was not available to the
reviewer.
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Planning Standard/Requirement

Source
Document

II.D.4-Procedures are in place for off-site agencies to take
emergency actions consistent with those recommended by the
licensee, taking into account local offsite conditions that exist
at the time of the emergency.

NUREG 0654

II.E.1--Procedures are established which describe mutually
agreeable bases for notification of response organizations
consistent with the emergency classification and EAL scheme
In Appendix 1. Procedures Include means for verification of
messages, though this does not need to be in the plan

Where
Addressed
in the Plan

Requirement
Met or Not
Met

Comments

Vol. 2

Met

Field monitoring and Joint Information
Center (JIC) operations are discussed
in separate documents which are not
provided. Note: It might be helpful to
include these details in the
Implementing Procedures (Vol 2), rather
than binding them separately.

NUREG 0654

III.E
IP#1

Met

The plan is vague on who Is notified
when, but the Implementing Procedures
are relatively clear on this point.

II.E.5-System established for disseminating appropriate
information from licensee to the public, including appropriate
notification to the media, e.g., EAS.

NUREG 0654

III.B.10

Met

The plan seems to implly that the
Emergency Alert System (EAS) Is
activated from the Joint News Center
(JNC) by the Public Information Officer
(PIO); however, during the exercise the
EAS was activated from the EOC.

II.E.7-Draft messages to the public giving instructions with
regard to specific protective actions to be taken by occupants
of affected areas shall be prepared and included as part of the
State and Local plans. Such messages should Include the
appropriate aspects of sheltering, ad hoc respiratory
protection (handkerchief over mouth, etc.) thyroid blocking, or
evacuation.

NUREG 0654

Not Met

Joint News Center (JNC) procedures
are bound separately from the main
plan and the reviewer was not provided
a copy. While it is believed that this
information appears In the JNC
procedures, compliance could not be
verified.

App. K

App. F
App. K
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Planning StandardlRequirement

Source
Document

Il.G.A-Each organization shall provide a coordinated periodic
(at least annually) dissemination of information to the public
regarding how they will be notified and what their actions
should be In an emergency. This information shall include, but
not necessarily be limited to:

NUREG 0654

II.G.3.a--Each principal organization shall designate the
points of contact and physical locations for use by news media
during an emergency.

NUREG 0654

II.G.4-A spokesperson is designated who should have
access to all necessary Information. Arrangements are
established for timely exchange of information among
designated spokespersons. Coordinated rumor control
processes have been established,

NUREG 0654

II.H.3-Each organization shall establish an emergency
operations center for use In directing and controlling response
functions.

NUREG 0654

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

III.B.10
Ap.K.6

Met

The plan implies that the Emergency
Alert System (EAS) is activated from
the Joint Information Center (JIC) by the
Public Information Officer (PIO);
however, during the exercise the EAS
was activated from the EOC.

III.B.10

Not Met

Joint News Center (JNC) procedures
are bound separately from the main
plan and the reviewer was not provided
a copy. While it is believed that this
information appears In the JNC
procedures, compliance could not be
verified.

Not Met

Joint News Center (JNC) procedures
are bound separately from the main
plan and the reviewer was not provided
a copy. While it is believed that this
information appears In the JNC
procedures, compliance could not be
verified.)

Not Met

Very little Information is provided on
EOC layout, setup, operations, or
capabilities.

educational Information on radiation
contact for additional information
protective measures
special needs of the handicapped

App. K

III. B. 10
p

K

Iii.B, C, E

An Alternate EOC Is mentioned as well
as the County Fire Academy, but no
other Information is provided.
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Planning Standard/Requirement

Source
Document

II.H.4-Each organization shall provide for timely activation
and staffing of the facilities and centers described in the plan.

NUREG 0654

Where
Addressed
In the Plan
III.E
IP #1

Requirement
Met or Not
Met

Comments

Not Met

The referenced IP notification list is not
provided, so this Information cannot be

determined.
II.H.12-Each organization shall establish a central point
(preferably associated with the licensee's near-site EOF), for
the receipt and analysis of all field monitoring data and
coordination of sample media.

NUREG 0654

II.J.2-Each licensee shall nmake provisions for evacuation
routes and transportation for onsite individuals to some
suitable offsite location, Including alternatives for inclement
weather, high traffic density and specific radiological
conditions.

NUREG 0654

II.J.9--Each State and local organization shall establish a
capability for Implementing protective measures based upon
protective action guides and other criteria. This shall be
consistent with the recommendations of EPA regarding
exposure resulting from passage of radioactive airborne
plumes, (EPA-520/1-75-001) and with those of DHEW
(DHHS)/FDA regarding radioactive contamination of human
food and animal feeds as published In the Federal Register of
December 15, 1978 (43 FR 58790)

NUREG 0654

II.J.10--Plans to implement protective measures for the 10mile emergency planning zone shall Include:

NUREG 0654

a. Mpas showing evacuation routes, evacuation areas,
prselected radiological sampling and monitoring
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III.F

Met

The plan Is unclear, referring to to
"Assessment Room" and the County
EOC, as if each County and the State
do their own independent dose
assessments. The language in
Implementing Procedure #3 is much
clearer and should be considered for
inclusion in the main plan document.
Compliance was verified through
practice during the exercise.

Not Met

The plan appears not to contain any
specific reference for evacuation of
Indian Point personnel.

III.G
IP #3

Met

The plan provides sparse information
on this issue, but the Implementing
Procedure provides good detail.

IP#3

a-Met

d-Specific highway capacity is not

IP #9

b-Met

documented.

IIL.D

c-Met

I-Current as of 1993; a new
evacuation time estimate is under
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Planning StandardlRequirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

development, but incomplete at the time
of this review.

points, relocation centers, and shelter areas
Maps showing population distribution around the
nuclear facility.

IP #3
App. A

d-Met
e-Met

IP #3,4,5,

f-Met

c.

Means for notifying all segments of the trannslent and
resident population

6
IP #2, App.

g-Met
h--Met

d.

Means for protecting those persons whose mobility
may be impaired due to such factors as institutional or
other confinement (State & Local only)

A
IP #2
#--Met

Provisions for the use of radloprotective drugs,
particularly for emergency workers and
institutionalized persons within the 10-mile emergency
planning zone who may not be able to evacuate
immediately

IP #2, 5
App. A
App. F

b.

e.

App. I

f.

Method by which decisions by the State Health
Department for administering radioprotective drugs to
the general population are made during an emergency
and the pre-determined conditions under which such
drugs may be used by offslte emergency workers
g. Means of relocation
h. Relocation centers in host areas which are at least 5
miles and preferably 10 miles beyond the boundaries
of the plume exposure emergency planning zone (see
J.12)
i.
J.

Projected traffic capacities of evacuation routes under
emergency conditions
Control of access to evacuated areas and
organization responsibilities for such control

k.

Identification and means for dealing with potential
impediments to use of evacuation routes, and
contingency measures

i.

Time estimates for evacuation of various sectors and
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Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

Not Met

The plan provides no discussion
concerning the capability for processing
evacuees or the number of monitoring
teams available.

Met

Meets MS-1 requirements according to
the plan.

Not Met

The plan provides Information specific
only to EMS. There is no mention of
hospital training.

distances based on a dynamic analysis for the plume
exposure pathway emergency planning zone (See
Appendix 4)

II.J.12-Each organization shall describe the means for
registering and monitoring of evacuees at relocation centers In
host areas. The personnel and equipment available should be
capable of monitoring within about a 12 hour period all
residents and transients in the plume exposure emergency
planning zone arriving at relocation centers.

NUREG 0654

111.1-Each organization shall arrange for local and backup
hospital and medical services having the capability for
evaluation of radiation exposure and uptake, Including
assurance that persons providing these services are
adequately prepared to handle contaminated Individuals.

NUREG 0654

11.O.4.h--Medical Support personnel

NUREG 0654

11.O.4.j-Personnel responsible for transmission of emergency
information and instructions

NUREG 0654

Not Met

This issue Is not mentioned specifically.

II.P.1-Each organization shall provide for the training of
Individual's responsible for the planning effort.

NUREG 0654

Not Met

This Issue Is not mentioned specifically.

II.P.7-Each plan shall contain as an appendix listing by title,
procedures requires to Implement the plan. The listing shall
Include the sections of the plan to be implemented by each
procedure.

NUREG 0654

Not Met

Nowhere does the plan specify which
Implementing Procedures refer to which
sections of the plan.

IP #6
IP #3
Att.1 1

IP #10
Att. 6
Table 6-2
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Planning StandardfRequlrement

Evacuation (urgent removal of persons/animals) and
Sheltering (supplemented by bathing and changing of clothes)
to protect the public from exposure to direct radiation and
inhalation from airborne plume

Source
Document

Where
Addressed
In the Plan

EPA 400

Sec. III.G

1-3
2.3.1

App. A
App. D

5.5.1

IP #3

Requirement
Met or Not
Met

Comments

Met

Protective measures for plant
consideration within each emergency
planning zone are covered in 10 CFR
Appendix E Part 50

Met

This is prmarily a State Agriculture
function.

5.5.2
5.5.3
Appendix E
Protective action for Milk Supply

EPA 400
1-3 & App D

Sec. III, G-5
IP #3

DHHS FDA

5.4.2

Vol. 47, #205

6.4.2

FDA 82-8196
Relocation and decontamination for protection against whole
body dose (external exposure) due to deposited material and
from Inhalation of any resuspended radioactive particulate.

Restrictions on the use of contaminated food and water

EPA 400
1.4
1.4

DeconIP#3

ApedxE

EPA 400

Ch.3,AppdxD
DHHS FDA
Vol. 47, #205
FDA 82-8196
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Note that relocation and evacuation are
two distinct actions.

Att. 11

Relocation is primarily a function of the

Reloc-N/A

State, but the appropriate
procedure/responsible agency should
be referenced in the County plan.

III.G.5

1-5

Not Met

Met

This Is primarily a State responsibility.
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Planning Standard/Requirement

All PAG's should be consistent for all of the population.

Mechanism for obtaining detailed content of the plume.

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

Met

Note: The plan provides for different
Early Warning protective action
guidelines (EW PAG) for the special risk
population of pregnant females in IP#3
Att. 8

Not Met

While this Is not primarily a County role,
there Is not sufficient discussion of the
Issue In the plan.

Met

These were coordinated with the
local/state authorities and made
available on a timely basis.
Offsite notifications are covered for the
plant In 10 CFR Appendix E Part 50

IP #3
Att 12

Not Met

This issue may be addressed in the
separately bound field monitoring
procedures manual; however, a copy
was not provided to the reviewer, so
compliance could not be verified.

10 CFR

III.B.10

Met

App. E Pt. 50

App. F, App.
K

Separately bound procedures for the
Joint Information Center (JIC) exist but
were not provided for review.

EPA 400

Ill.F/G

2.1 (2-2)

IP#3

EPA 400

N

2.2 (2-4)
Coordination and recommendations based on plant
conditions, for early evacuations and/or sheltering in predesignated areas. Early estimates of the various components
of projected doses to the population at the site area boundary
as well as more distant locations. Estimated time frames as
soon as relevant source or release data becomes available.
Air sampling techniques/flow rates/time in plume/analysis
Information.

III.F & G
EPA 400
4.1 (4-1)

IP#3

EPA 400
5.3

Disseminating information to the public.

C-55

Review of Emergency PreparednessatIndian Pointand MIllstone-DRAFT

Compliance Review Matrix for Millstone Facility
Note: Copies of the Appendices, Section 3, and the majority of Section 5 of the Millstone Plant Emergency Plan were not provided to
the reviewer. Due to the lack of a Table of Contents, there was no way to infer the contents of Section 3. However, based on the
limited pages from Section 5 that were provided, it appears that Section 5 spells out the roles and responsibilities of all positions
within the Millstone Station Emergency Response Organization.
Planning StandardlRequirement

Source
Document

Where
Addressed
in the Plan

Requirement
Met or
Not Met

II.A.I .a-ldentifies State, Local, Federal, and private sector
organizations that are part of the overall response organization.

NUREG
0654

1.2

Met

The only private sector organizations
noted In the review copy of the plan are
hospitals.

II.A.1 .c-lnterrelationships in response organization Illustrated in
a block diagram In the plan

NUREG
0654

Figure 1-1,
Figure 1-2

Unknown

Figure 1-2 referenced in 1.3, but a copy
was not provided to the reviewer.

II.A.l.d-IndMdual in charge of emergency response for each
organization Identified by title.

NUREG
0654

1, 5

Unknown

Organizations Involved In response are
noted in Section 1, but the individuals In
charge of those organizations are not
called out in the sections of the plan
available for review. This Information
could be In Section 5, which was not
provided to the reviewer.

II.A.l.e-Provisions made for 24 hour manning of
communications links and 24 hour/day emergency response.

NUREG
0654

6.1

Met

Licensee has 24-hour manning In the
control room. Use of radio-pager for
notification implies 24-hour/day ability to
receive notification offsite. However, no
mention Is made in the plan regarding
off-site ability to respond on a 24hour/day basis.

II.A.3-Wrltten agreements between various organizations with
emergency response roles are Included in the plan or the plan.

NUREG
0654

Various

Not Met

The plan notes that arrangements have
been made with several organizations,
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Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or
Not Met

includes descriptions of these matters.

Comments

e.g. Haddam Neck Plant (backup
decontamination), local community
ambulance services (medical
transportation), Middlesex Hospital and
Lawrence and Memorial Hospital
(Medical Treatment). However, there Is
little detail of the arrangements and no
copies of written agreements in the
copy of the plan provided for review.
Also, note that Haddam Neck Plant
ceased operations In December 1996.
While it may retain capability to provide
backup support to Millstone, If such
capability has not been recently verified
and agreements to do so have not been
recently reviewed, this should be done.

II.A.4-24-hour operational capability for a protracted period has
been planned for (personnel, food, supplies, etc.) and person
responsible for assuring continuity of resources (technical,
admin., material) is specified by title.

NUREG
0654

7, 5.2.17

Not Met

Manager of Resources (MOR) Is
designated person responsible for
continuity of resources. However, the
reviewer did not find mention in the plan
of planning for a 24-hour operational
capability. This may be In procedures
for individual facilities, but could not be
verified.

II.B.2-Emergency Coordinator designated for all shifts who has
authority and responsibility to Initiate emergency actions,
Including providing PARs.

NUREG
0654

Section 5

Unknown

Not evaluated. The position Is Implied in
the plan, but most of Section 5 was not
available for review.

II.B.3-Llne of succession established for Emergency
Coordinator position. Specific conditions established for higherlevel utility officials to assume this function.

NUREG
0654

Section 5

Unknown

Not evaluated. Most of Section 5 was
not available for review.

II.B.4--Functional responsibilities assigned to the Emergency
Coordinator are specified. Those that cannot be delegated are

NUREG
0654

Section 5

Unknown

Not evaluated. Most of Section 5 was
not available for review.
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Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or
Not Met

II.B.5-Positions In ERO and major tasks to be performed are
specified for functional areas of emergency activity

NUREG
0654

Section 5

Unknown

Not evaluated. Most of Section 5 was
not available for review.

II.B.6--nterfaces between on-site functional areas, licensee HQ,
local services support, and State and Local govemrnment response
organization are specified, including a block diagram.

NUREG
0654

Section 5

Unknown

Not evaluated. Most of Section 5 was
not available for review.

II.B.7--Corporate support personnel augmenting plant staff shall
be specified for logistics support, technical support for planning
and reentry/recovery, mgmt. Interface with government
authorities, and release of information to news media.

NUREG
0654

Section 5

Unknown

Not evaluated. Most of Section 5 was
not available for review.

II.B.8-Contractor and private organizations who may be
requested to provide technical assistance and augmentation of
the emergency organization are specified.

NUREG
0654

Section 5

Unknown

Not evaluated. Most of Section 5 was
not available for review.

II.B.9--Services to be provided by local agencies for handling
emergencies, e.g., police, ambulance, fire-fighting, medical,
hospital, are specified. Transport and treatment of contaminated
Injured personnel Is provided for. Copies of arrangements and
agreements between licensee and others are appended to the
plan.

NUREG
0654

Various

Unknown

Local police, ambulance, fire-fighting,
medical, and hospital agencies are
noted in various parts of the plan as
having roles. In some cases the specific
agencies are not specified by name.
The plan states that copies of
agreements are available In Appendix
B, which was not provided to the
reviewer.

II.C.l.a-Person authorized to request Federal assistance Is
specified by title

NUREG
0654

Section 5

Unknown

Not evaluated. Most of Section 5 was
not available for review. Section 1.4
notes that Director of Connecticut OEM
Is authorized to request this assistance.
It is not apparent whether anyone In the
Station Emergency Response
Organization (SERO) is authorized to

Comments

specified. Decision to notify and recommend PARs to off-site
agencies cannot be delegated.
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Planning StandardlRequirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or
Not Met

Comments

do so.
II.C.l.b - Specific Federal resource needs expected and
anticipated arrival time for them are specified.

NUREG
0654

Not Met

No discussion or reference appeared in
the portions of the plan provided to the
reviewer.

II.C.l.c - Ucensee, Local, and State resources available to
support the Federal response, e.g. air fields, command posts,
telephone lines, radio frequencies, etc., are specified.

NUREG
0654

Not Met

No discussion or reference appeared In
the portions of the plan provided to the
reviewer.

II.C.2-Provisions are made for licensee reps to go to offsite
EOCs, and for off-site organizations to send reps to the licensees
EOF.

NUREG
0654

6.1

Met

The licensee sends representatives to
the State Emergency Operations Center
(EOC). The Connecticut Department of
Environmental Protection (DEP), NRC,
and the Town of Waterford send
representatives to the Emergency
Operations Facility. The plan makes no
mention of the licensee sending
representatives to local EOCs in New
York, Connecticut, or to the New York
State EOC.

II.C.3-Radiological labs, their capabilities, and expected
availability to provide radiological monitoring and analysis
services in an emergency are specified.

NUREG
0654

7.10,
Appendix H

Unknown

The plan notes that off-site monitoring
Instruments and laboratory facilities are
available 24 hours a day and are listed
in Appendix H. Appendix H was not
available in the copy of the plan
provided for review.

II.C.4-Organizations have identified nuclear and other facilities,
organizations, or Individuals than can be relied upon to assist in
an emergency. Appropriate letters of agreement have been
established for this support.

NUREG
0654

6.2.4.1, 6.5.3

Not Met

The referenced sections discuss
assistance from Haddam Neck Plant for
monitoring and decontamination if
needed. No mention is made regarding
a letter of agreement. No other facilities,
organizations, or individuals are
discussed in the copy of the plan
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Planning StandardlRequirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or
Not Met

Comments

provided for review. It is unknown if
these issues have been revisited In light
of the 1996 shut down of the Haddam
Neck Plant.
II.D.1-An emergency classification and emergency action level
scheme has been established. The plan Identifies parameter
values and equipment status for each emergency class,

NUREG
0654

4

Unknown

Section 4 of plan notes that example
Emergency action level (EAL) tables
are provided in Appendix I, which was
not available for review. It also notes
that complete EAL tables are in
procedure MP-26-EPI-FAP06 rather
than in the plan. Millstone Unit 2 and
Unit 3 EAL tables were not included in
the copy of this procedure provided for
review.

II.D.2-The Initiating conditions for emergency classification and
emergency action levels (EALs) include the example conditions
in Appendix I and all postulated accidents In the FSAR for the
nuclear facility

NUREG
0654

Appendix I

Unknown

Not evaluated. Appendix I was not
available in the copy of the plan
provided for review.

II.E.1-Procedures are established which describe mutually
agreeable bases for notification of response organizations
consistent with the emergency classification and EAL scheme in
Appendix 1. Procedures include means for verification of
messages, though this does not need to be in the plan

NUREG
0654

4, 6.1

Met

No mention Is made whether the
electronic transmission of notification
information provided via the Emergency
Response Notification System (ERNS)
is followed up by an electronic
transmission of written information
either by fax or Intemet. Ucensee
should consider this.

II.E.3--Contents of Initial emergency messages to be sent from
the plant have been established with State and Local
organizations. It shall include Information about:
Class of emergency

NUREG
0654

6.1

Not Met

The plan does not specify that
information regarding potentially
affected populations/areas Is
transmitted via the Emergency
Response Notification System (ERNS).
The Nuclear Incident Report Form (MP-

Whether a release Is taking place
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Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or
Not Met

Potentially affect population/areas

26-EPI-FAP07-001) Includes
Information on the class of emergency
and whether a release Is taking place. It
does not Include information on
potentially affected populations (by
zone or otherwise) or whether
protective measures may be necessary.
It does Include wind direction
Information.

Whether protective measures may be necessary

II.E.4-Each licensee shall make provisions for followup
messages from the facility to offsite authorities which shall
contain the following information if it Is known or appropriate:

Comments

NUREG
0654

Location of Incident and name and telephone number of caller
Date/time of Incident
Class of emergency

6.1

Not Met

The plan does not specify the content of
follow-up messages to the appropriate
level of detail described here. The
Nuclear Incident Report Form (MP-26EPI-FAP07-001) Includes information
on the following items:
Location of incident and name and
telephone number of caller

Type of release, expected duration

"

Estimated quantity of radioactive material released, points, height
of release

Date/time of Incident

Chemical and physical form of released material, Including
relative quantities and concentration of noble gases, particulates,
and iodines.

Met conditions at appropriate levels
Request for any needed onsite support
by offsite organizations

Met conditions at appropriate levels

Prognosis for worsening or termination

Dose rates and integrated dose projection at site boundary
Projected dose rates and integrated dose at the projected peak
and at 2, 5, and 10 miles, including sectors affected.

of event based on plant information.

Class of emergency

Estimate of any surface radioactive contamination Inplant, onsite,
or offsite.
Licensee emergency response actions underway.
Recommended emergency actions, including protective actions
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Planning StandardiRequirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or
Not Met

II.E.6-Each organization has established a system for public
warning within the 10-mile EPZ. Ucensee is responsible for
demonstrating that means exist for doing so. State and Local
governments are responsible for activating such a system

NUREG
0654

1.5

Met

The plan notes that the Emergency
Alert System (EAS) and sirens are used
for public warning and that the State
Radiological Emergency Response
Plan (RERP) contains procedures for
providing prompt notification and
Information to the public. The plan does
not provide information regarding which
agency or agencies can activate public
warning systems for Fishers Island and
Plum Island.

II.E.7-Draft messages to the public giving instructions with
regard to specific protective actions to be taken by occupants of
affected areas shall be prepared and Included as part of the State
and Local plans. Such messages should include the appropriate
aspects of sheltering, ad hoc respiratory protection (handkerchief
over mouth, etc.) thyroid blocking, or evacuation.

NUREG
0654

6.6, 1.5, 6.1

Not Met

The plan does not include a discussion
of the preparation or content of draft
messages to facilitate Instructions to the
public during an event.

II.F.1-The communication plans for emergencies shall Include
all organizational titles and alternates for both ends of the
communication links. Each organization shall establish reliable
primary and backup means of communication for licensees, local
and State response organizations. Such systems should be
selected to be compatible with one another. (See NUREG-0654
for detailed requirements)

NUREG
0654

7.9

Not Met

The Emergency Response Notification
System (ERNS) is the primary means of
communicating with Fishers Island and
commercial telephone is the secondary
means. Commercial telephone lines are
commonly considered to be an
unreliable means of communication
during a large-scale emergency. Figure
7-1c does not seem to Indicate a
dedicated phone line or radio linkage to
either the New York State Emergency
Management Office or to Fishers Island.

Comments

Request for any needed onsite support by offsite organizations
Prognosis for worsening or termination of event based on plant
Information.
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Planning Standard/Requirement

Source
Document

Where
Addressed
in the Plan

Requirement
Met or
Not Met

II.F.2-Each organization shall ensure that a coordinated
communication link for fixed and mobile medical support facilities
exists.

NUREG
0654

6.5.5, 6.5.6,
7.9

Met

Communications with hospitals will be
via commercial telephope lines.
Ambulances can be requested via
dedicated or commercial telephone
lines. Ambulances can communicate
with hospitals via radio.

II.G.1-Each organization shall provide a coordinated periodic (at
least annually) dissemination of Information to the public
regarding how they will be notified and what their actions should
be in an emergency. This Information shall Include, but not
necessarily be limited to:

NUREG
0654

8.4

Met

Annual dissemination is via the primary
telephone directory serving each
emergency planning zone community
according to the plan.

NUREG
0654

8.4

Met

The plan says that telephone directories
containing emergency Information are
available to transient populations within
the emergency planning zone. The plan
also notes that the State of Connecticut
Office of Emergency Management is
provided with Information for posting or
distribution, as appropriate, at selected
public areas within the emergency
planning zone. The requirement
appears to be met. More Information on
the number and location of signs posted
would be helpful in assessing the
availability of information to transient
populations. Likewise, an effort to
distribute Information to regular
transient populations should be

Comments

educational information on radiation,
contact for additional Information,
protective measures,
special needs of the handicapped.
II.G.2-The public Information program shall provide the
permanent and transient adult population within the plume
exposure EPZ an adequate opportunity to become aware of the
information annually. The programs should Include provision for
written material that Is likely to be available In a residence during
an emergency. Updated information shall be disseminated at
least annually. Signs or other measures shall also be used to
disseminate to any transient population within the plume
exposure pathway EPZ, appropriate information that would be
helpful if an emergency or accident occurs. Such notices should
refer the transient to the telephone directory or other source of
local emergency information and guide the visitor to appropriate
radio and television frequencies,
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Planning Standard/Requirement

Source
Document

Where
Addressed
in the Plan

Requirement
Met or
Not Met

Comments

considered.
II.G.3.b-Each licensee shall provide space which may be used
for a limited number of the news media at the nearsite EOF.

NUREG
0654

7.7

Met

The plan says that while State and
licensee plans do not include use of the
Station Emergency Operations Facility
for a media center, limited space is
available for media briefings or
conferences at the facility.

II.G.4-A spokesperson is designated who should have access
to all necessary Information. Arrangements are established for
timely exchange of Information among designated
spokespersons. Coordinated rumor control processes have been
established.

NUREG
0654

6.1, 6.6

Not Met

The Executive Spokesperson (ES) is
the designated licensee spokesperson.
Information exchange is coordinated
with the Nuclear News" Manager (NMM).
A Rumor Control Liaison (RCL) position
Is discussed, but no mention is made in
the plan of established rumor control
processes, although the Issue Is
discussed in the State plan.

II.H.4-Each organization shall provide for timely activation and
staffing of the facilities and centers described in the plan.

NUREG
0654

5, 7

Unknown

Not evaluated. Detailed Information
regarding the activation and staffing of
the facilities could not be located in the
copy of the plan provided for review.

II.H.5-Each licensee shall identify and establish onsite
monitoring systems that are to be used to initiate emergency
measures in accordance with Appendix 1, as well as those to be
used for conducting assessment. The equipment shall include:
Geophysical
phenomena monitors (met, hydrological, seismic,
etc.)

NUREG
0654

6.2.3.a,
6.2.4.i

Unknown

Other Nuclear Regulatory Commission
regulations require the licensee to have
the equipment listed in order to operate,
so it certainly is installed. However, the
plan does not specifically discuss these
monitors and their use In Initiating
emergency measures. They are likely

Radiological monitors.

discussed in the emergency action level
(EAL) procedure (MP-26-EPI-FAP06) if
not in the sample EALs the plan
references as being in Appendix I.
Appendix I and the EAL attachments to

Process monitors.
Fire and combustion products detectors.
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Planning Standard/Requirement

Source
Document

Where
Addressed
in the Plan

Requirement
Met or
Not Met

Comments

EPI-FAP06 were not included in the
copy provided for review.
II.H.6-Each licensee shall make provision to acquire data from
or for emergency access to offsite monitoring and analysis
equipment Including:

NUREG
0654

7.10, 7.13

Not Met

The plan notes that off-site monitoring
Instruments and laboratory facilities are
available. It also notes that
meteorological data can be obtained
from an assisting weather service
organization if needed. This
requirement may be met; however, it is
not possible to say for certain based on
the Information provided in the plan.

II.H.7-Each organization, where appropriate, shall provide for
offsite radiological monitoring equipment In the vicinity of the
nuclear facility,

NUREG
0654

6, 7.10

Not Met

No discussion appears in the
appropriate sections of the plan
regarding whether the licensee has
Installed off-site radiological monitoring
equipment in the vicinity of the nuclear
facility.

II.H.11-Each plan shall, In an appendix, Include identification of
emergency kits by general category (protective equipment,
communications equipment, radiological monitoring equipment
and emergency supplies.

NUREG
0654

7.4.5, 7.5,
Appendix E

Unknown

Not Evaluated. Appendix E was not
included in the copy of plan available for
review.

II.H.12-Each organization shall establish a central point
(preferably associated with the licensee's near-site EOF), for the
receipt and analysis of all field monitoring data and coordination
of sample media.

NUREG
0654

7.2.1, 7.10

Met

The Emergency Operations Facility Is
the central point for coordination of
radiological and environmental
assessments.

11.1.1-Each licensee shall Identify plant system and effluent
parameter values characteristic of a spectrum of off-normal
conditions and accident, and shall Identify the plant parameter
values or other information which correspond to the example
Initiating conditions of Appendix 1. Such parameter values and
the corresponding emergency class shall be included in the

NUREG
0654

4

Unknown

Not Evaluated. The attachments to
Procedure MP-26-EPI-FAP06,
"Classification and PARs' containing
the emergency action level tables were
not available In the copy of the
procedure provided for review.

Geophysicai phenomena monitors
Radiological monitors
Laboratory facilities, fixed or mobile.
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Planning StandardlRequirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or
Not Met

11.1.5-Each licensee shall have the capability of acquiring and
evaluating meteorological Information sufficient to meet the
criteria of Appendix 2. There shall be provisions for access to
meteorological Information by at least the nearsite EOF, the TSC,
the Control Room and an offsite NRC center. The licensee shall
make available to the State suitable meteorological data
processing interconnections which will permit Independent
analysis by the State, of facility generated data in those States
with the resources to effectively use this Information.

NUREG
0654

7.13

Not Met

Meteorological data is continuously
available in the Unit 2 and Unit 3
Control Rooms as well as in shelters at
the base of the two towers. There is no
discussion regarding access to
meteorological data by other licensee
facilities or via interconnections to the
State of New York or Connecticut.

II.J.1-Each licensee shall establish the means and time required
to warn or advise onsite individuals and individuals who may be
in areas controlled by the operator, including:

NUREG
0654

6.1, 6.4.1.a

Not Met

The plan notes that radiation alarms,
public address system, pager system,
and the station emergency alarm are
used for notification. The plan does not
discuss the time required to warn all onsite personnel by one or more of these
means.

NUREG
0654

6.4.1.d

Not Met

Evacuation of on site Individuals Is
discussed in the plan. No specific
discussion is provided regarding
evacuation routes or alternatives for
various adverse conditions. There Is a
discussion regarding the use of
sheltering in place if the hazard will be
short-lived or if the safety of the
evacuation population would be
threatened. Procedure MP-26-EPIFAP06 states "Station personnel do not

Comments

appropriate facility emergency procedures. Facility emergency
procedures shall specify the kinds of Instruments being used and
their capabilities.

Employees not having emergency assignments,
Visitors,
Contractor and construction personnel, and
Other persons who may be in the public access areas on or
passing through the site or within the owner controlled area.
II.J.2-Each licensee shall make provisions for evacuation routes
and transportation for onsite individuals to some suitable offsite
location, including alternatives for inclement weather, high traffic
density, and specific radiological conditions,
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Planning StandardiRequirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or
Not Met

Comments

typically have the necessary information
to determine whether offsite conditions
would require sheltering Instead of
evacuation. Therefore, an effort to base
[public action recommendations
(PARs)] on external factors (such as
road conditions, trafficftraffic control,
weather, or offsite emergency worker
response) should not be attempted."
This is information that licensee
personnel should maintain an
awareness of In coordination with offsite
organizations.
II.J.5--Each licensee shall provide for a capability to account for
all individuals onsite at the time of the emergency and ascertain
the names of missing Individuals within 30 minutes of the start of
an emergency and account for all onsite individuals continuously
thereafter.

NUREG
0654

II.J.8-Each licensee's plan shall contain time estimates for
evacuation within the plume exposure EPZ. These shall be in
accordance with Appendix 4.

NUREG
0654

II.J.10-The organization's plans to implement protective
measures for the plume exposure pathway shall include:

NUREG
0654

Maps showing evacuation routes, evacuation areas, preselected
radiological sampling and monitoring points, relocation centers in

C-67

6.4.1.h

6.1

Not Met

The plan notes that accountability is
required to be completed within 45
minutes of Its Initiation, rather than the
30 minutes required. There is no
discussion in the plan regarding
maintenance of accountability after the
Initial assessment.

Unknown

Not evaluated. No mention of
evacuation time estimates (ETEs)
appears In the copy of the plan provided
for review. However, MP-26-EPI-FAP06
("Classification and PARse) which was
provided for review does not Indicate
the use of ETEs by the licensee In
making protective action
recommendations

Not Met

Except for the means of notifying the
resident population, the copy of the plan
provided for review does not contain
this level of Information. It may be
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Source
Document

Where
Addressed
In the Plan

Requirement
Met or
Not Met

host areas, and shelter areas

Comments

provided In parts of the plan unavailable
in the review copy or in plant
procedures. However, this Information
Is not included in the copy of MP-26EPI-FAP06, "Classification and PARse
that was provided for review.

Maps showing population distribution around the nuclear facility,
This shall also be by evacuation areas (licensees shall also
present the information in a sector format)
Means for notifying all segments of the transient and resident
population
II.J.10.rn--Bases for the choice of recommended protective
actions from the plume exposure pathway during emergency
conditions. This shall include expected local protection afforded
In residential units or other shelter for direct and inhalation
exposure, as well as evacuation time estimates.

NUREG
0654

6.2.2

Not Met

The bases for choosing protective
action recommendations (PARs),
expected local protection afforded by
sheltering, and evacuation time
estimates are not provided in the plan.
Additionally the copy of MP-26-EPIFAP06, "Classification and PARs'
provided for review does not contain
this information.

II.K.1--ach licensee shagl establish onsite exposure guidelines
consistent with EPA Emergency Worker and Lifesaving Activity
Protective Action Guides (EPA 400) for:

NUREG
0654

6.5.1

Met

Table 6-1 provides guidelines for the
general categories of.
Annual Part 20

Removal of injured persons,

Mission to protect valuable property

undertaking corrective actions,

Mission to save a life or

performing assessment actions,

prevent/mitigate a severe accident

providing first aid,

Voluntary mission to save a life or
prevent/mitigate a severe accident.

performing personnel decontamination,
providing ambulance service,

While it is reasonably apparent how
these match the requirement, additional
detail might be considered.

providing medical treatment services,
II.K.2-Each licensee shall provide an onsite radiation protection
program to be implemented during emergencies, including
methods to implement exposure guidelines. The plan shall
identify Individual(s), by position or title, who can authorize

NUREG
0654
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Not Met

An onsite radiation protection program
has been established for normal and
emergency operations. The plan does
not identify the individual(s) who can
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Source
Document

Where
Addressed
in the Plan

Requirement
Met or
Not Met

emergency workers to receive doses In excess of 10CFR20
limits. Procedures should be worked out in advance for permitting
onsite volunteers to receive radiation exposures In the course of
carrying out lifesaving and other emergency activities. These
procedures shall include expeditious decision making and a
reasonable consideration of the relative risks.

Comments

authorize workers to receive doses in
excess of 1OCFR20 lImits. There is no
discussion of procedures having been
worked out In advance for on-site
volunteers to receive radiation
exposures, though the plan does
mention that risks and consequences of
potential exposure and Injury will be
weighed against the probability of
success and the benefits to be gained
from such actions.

II.K.3.a-Each organization shall make provision for 24 hour/day
capability to determine the doses received by emergency
personnel Involved in any nuclear accident, Including volunteers,
Each organization shall make provisions for distribution of
dosimeters, both self-reading and permanent record devices.

NUREG
0654

6.4.4

Met

Health Physics coverage is provided 24
hours per day during normal operations
and emergencies.

II.K.5--Each organization, as appropriate, shall specify action
levels for determining the need for decontamination. Shall also
establish the means for radiological decontamination of
emergency personnel wounds, supplies, instruments and
equipment, and for waste disposal.

NUREG
0654

6.4.1.1,
6.4.2, 6.5.3

Not Met

The plan does not specify action levels
for determining the need for
decontamination, e.g. surface
concentration/activity. It is possible that
this Information is contained in the
radiation protection procedures.

II.K.6-Each licensee shall provide onsite contamination control
measures Including:

NUREG
0654

6.4.3

Not Met

The plan does not specify criteria for
permitting the return of areas and Items
to normal use. It is possible this
Information is contained In the normal
radiation protection procedures

NUREG
0654

6.4.1.1,6.5.3

Unknown

The plan discusses available on site
decontamination facirfties. It notes that a
shower with a holding tank and supplies

area access control
drinking water and food supplies
criteria for permitting return of areas and items to normal use (see
Draft ANSI 13.12.)
II.K.7-Each licensee shall provide the capability for
decontaminating relocated onsite personnel, including provisions
for extra clothing and decontaminants suitable for the type of
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Document

Where
Addressed
In the Plan

Requirement
Met or
Not Met

decontamination expected, with particular attention given to
radiolodine contamination of the skin.

Comments

for personnel decontamination are
provided In the Emergency Operations
Facility. The plan does not specify the
types of decontaminants available or
whether extra clothing is included in the
supplies. This information may be In
Appendix E, which was not provided in
the copy of the plan available for
review.

II.L1-Each organization shall arrange for local and backup
hospital and medical services havingthe capability for evaluation
of radiation exposure and uptake, Including assurance that
persons providing these services are adequately prepared to
handle contaminated Individuals.

NUREG
0654

6.5.6

Met

Arrangements have been made with
two hospitals. The plan does not
specifically discuss the hospitals'
capability to evaluate radiation
exposure and uptake, though this would
a normal hospital lab capability.
Training is provided on treating
contaminated patients.

II.L.L-Each organization shall arrange for transporting victims of
radiological accidents to medical support facilities.

NUREG
0654

6.5.5

Met

The licensee should consider listing
local ambulance services that have
received proper training from the
licensee within the plan.

IL.M.-Each organization, as appropriate, shall develop general
plans and procedures for reentry and recovery and describe the
means by which decisions to relax protective measures (e.g.,
allow reentry Into an evacuated area) are reached. This process
should consider both existing and potential conditions.

NUREG
0654

9

Not Met

The plan only describes when the
recovery phase is entered and provides
a general description of the recovery
organization.

II.M.3--Each licensee and State plan shall specify means for
Informing members of the response organizations that a recovery
operation is to be initiated, and of any changes in the
organizational structure that may occur

NUREG
0654

6.1, 9

Not Met

Though this is likely done as part of the
process of providing follow-up
messages to off site officials, it is not
specifically discussed In the plan.

IL.M.--Each plan shall establish a method of periodically

NUREG

6.2.3, 6.2.4

Met

Methods dearly exist for estimating total
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Met or
Not Met

Comments

estimating total population exposure.

0654

II.N.1.b - An exercise shall Include mobilization of State and local
personnel and resources adequate to verify the capability to
respond to an accident scenario requiring response. The
organization shall provide for a Federal and State
observers/evaluators. The scenario should be varied from year
to year such that all major elements of the plans and
preparedness organizations are tested within a five-year period.
Each organization should make provisions to start an exercise
between 6:00PM and midnight, and another between midnight
and 6:00AM once every six years. Exercises should be
conducted under various weather conditions. Some exercises
should be unannounced.

NUREG
0654

8.2.2.f

Not Met

The plan notes that plant procedures
ensure 6-year exercise cycle objectives
are met. The activity described in the
plan seems adequate to ensure that all
major elements of plans and
preparedness organizations are tested
within a 5-year period, but the plan does
not specifically state this as a goal of
the exercise program. The plan also
does not specifically address
conducting exercises that are not
announced or under various weather
conditions.

II.N.2.e(2)-Heaith Physics Drlls.

NUREG
0654

8.2.2.d

Not Met

The plan does not describe this aspect
of Health Physics drills.

NUREG
0654

8.2, 8.2.2.f

Not Met

The plan does not discuss how
exercises are to be carded out to allow
free play for decision making and to
meet objectives. The elements to be
included in exercise scenarios are not
specified in the plan. This information
may be Included in plant procedures.

Analysis of in-plant liquid samples with actual elevated radiation
levels including use of the post-accident sampling system shall
be included In Health Physics drills by licensees annually.
II.N.3 - Each organization shall describe how exercises are to be
carried out to allow free play for decision making and to meet the
following objectives. Pending the development of exercise
scenarios and exercise evaluation guidance by NRC and FEMA
the scenarios for use In exercises and drills shall include but not
be limited to the following:

population exposure. Ucensee and offsite agencies (including New York
jurisdictions) should have a pre-existing
agreement on the frequency with which
these estimates will be periodically
revisited by the licensee and the State
of Connecticut Department of
Environmental Protection (DEP).
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Met or
Not Met

11.0.3 - Training for indMduals assigned to licensee first aid
teams shall Include courses equivalent to Red Cross Multi-Media.

NUREG
0654

7.11

Met

EMT qualified personnel are available
to provide first aid on-site.

11.0.4 - Each organization shall establish a training program for
instructing and qualifying personnel who will Implement
radiological ER plans. The specialized Initial training and periodic
retraining programs shall be provided In the following categories:

NUREG
0654

Unknown

See below for specifics

11.0.4.a - Directors or coordinators of the response organization

NUREG
0654

Table 5-1

Unknown

Not evaluated. Most of Section 5 was
not available for review.

11.0.4.b - Personnel responsible for accident assessment

NUREG
0654

Table 5-1

Unknown

Not evaluated. Most of Section 5 was
not available for review.

1L.O.4.c - Radiological monitoring teams and radiological analysis
personnel

NUREG
0654

Table 5-1

Unknown

Not evaluated. Most of Section 5 was
not available for review.

11.0.4.d - Police, security, and fire fighting personnel

NUREG
0654

8.1.2

Met

Comments

The basic objective of each drill and exercise and appropriate
evaluations criteria;
The date(s), time period, place(s) and participating organizations;
The simulated events
A time schedule of real and simulated initiating events;
A narrative summary describing the conduct of the exercises or
drills to include such things as simulated casualties, offsite fire
department assistance, rescue of personnel, use of protective
clothing, deployment of radiological monitoring teams and public
Information activities
A description of the arrangements for and advance materials to
be provided to official observers.

I_
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plan overview, and general plant access
Information.
11.O.4.e - Repair and damage control/correctional action teams
(onsite)

NUREG
0654

Table 5-1

Unknown

Not evaluated. Most of Section 5 was
not available for review.

11.O.4.f - First aid and rescue personnel

NUREG
0654

Table 5-1,
8.1.3

Unknown

Not evaluated. Most of Section 5 was
not available for review.

11.O.4.g - Local support services personnel including Civil
Defense/Emergency Service personnel

NUREG
0654

8.1.2

Met

The plan discusses annual training in
radiation protection, emergency
classification, notification, emergency
plan overview, and general plant access
information. It would probably be
appropriate for emergency
management personnel to receive a
different course of training than
emergency responders.

11.0.4.h - Medical support personnel

NUREG
0654

8.1.2

Met

The plan discusses annual training in
plant access and the medical treatment
of contaminated, Injured patients.

11.0.4.1 - Licensee headquarters support personnel

NUREG
0654

Table 5-1

Unknown

Not evaluated. Most of Section 5 was
not available for review.

11.0.4.j - Personnel responsible for transmission of emergency
Information and instructions

NUREG
0654

Table 5-1

Unknown

Not evaluated. Most of Section 5 was
not available for review.

II.P.5 - The emergency response plans and approved changes to
the plans shall be forwarded to tall organizations and appropriate
individuals with responsibility for Implementation of the plans.
Revised pages shall be dated and marked to show where
changes have been made.

NUREG
0654

8.3

Not Met

Forwarding of approved changes is not
specifically discussed. Plan distribution
may be addressed in procedures that
were not available at the time of this
review.
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II.P.7 - Each plan shall contain as an appendix listing by title,
procedures required to Implement the plan. The listing shall
Include the sections of the plan to be Implemented by each
procedure.

NUREG
0654

Unknown

Not Evaluated. No plan appendices
were available for review.

II.P.8 - Each plan shall contain a specific table of contents. Plans
submitted for review should be a cross-referenced to these
critera.

NUREG
0654

Not Met

No table of contents or cross-reference
to NUREG-0654 criteria appeared in the
copy of the plan provided for review.

II.P.9 - Each licensee shall arrange for and conduct independent
reviews of the Emergency preparedness program at least every
12 months. The review shall include the emergency plan, its
Implementing procedures and practices, training readiness
testing, equipment and interfaces with State and Local
govemments. Management controls shall be implemented for
evaluation and corrections of review findings. The result of the
review, along with recommendations for improvements, shall be
documented, reported to appropriate licensee corporate and
plant management, and Involve Federal, State and Local
organizations and retained for a period of five years.

NUREG
0654

8.3

Met

The plan discusses annual reviews
performed by a licensee oversight
group or an industry peer evaluation
team. The flcensee might consider the
potential to add value to reviews by
using non-utility emergency
management professionals to review at
least the offslte aspects of their
program.

Preliminary evaluations should determine whether conditions
indicate a significant possibility of a major release and, to the
extent possible, determine potential exposure pathways,
populations at risk and projected doses

EPA 400
1.4'1-6)
1 (

6.2.1

Not Met

The reviewer believes this evaluation Is
performed In response. However, the
plan does not specifically discuss
inclusion of potential exposure
pathways, populations at risk, and
projected dose in Initial assessment.
Note that the list of Initial Information
provided to off-site jurisdictions via the
Emergency Response and Notification
System (ERNS) (pg. 6-2) does not
specifically include this information.

Cost analysis and radiological decontamination data to form a
basis for radiation protection decisions and for recovery.

EPA 400
1.4 (1-7)

n/a

Not Met

No cost analysis consIderations are
discussed in the plan. Discussion of
recovery is limited to descriptions of
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when the recovery phase is entered and
the recovery organization.

Appendix C
Levels of exposure to radiation Identified which should Initiate
protective action.

EPA 400
2.1(2-1)

6.2.2, 6.4

Not Met

EPA 400 Protective Action Guidelines
are referenced, but are not provided in
the plan. MP-26-EPI-FAP06 states that
'Evacuation of a 5 mile radius and 10
miles downwind (with sheltering of all
other subzones) will be recommended
for plant conditions In which: c. EPA
PAGs (>1 Rem TEDE or 25 Rem CDE
Thyroid) are or are suspected to be
exceeded beyond 5 miles." This is the
only reference to levels of exposure In
the copy of the procedure provided for
review.

Coordination and recommendations based on plant conditions,
for early evacuations andlor sheltering In pre-designated areas.
Early estimates of the various components of projected doses to
the population at the site area boundary as well as more distant
locations. Estimated time frames as soon as relevant source or
release data becomes available.

EPA 400
4,14)
4

6.1

Not Met

The plan states that "Details concerning
release type, quantities and actual or
projected dose rates will be developed,
as appropriate and provided to
responsible officials, when requested."
This Implies the information Is not
necessarily provided when it becomes
available, as it should be.

Designation of an EPZ zone for protective action for plume
exposure.

EPA 400
5.2.2(5-3)

1.1

Met

No maps were included in the copy of
the plan provided for review. A map of
the approximate 10-mile emergency
planning zone with Identification of
planning zones should be provided In
the plan.

Air sampling techniques/flow rates/time in plume/analysis
information.

EPA
4005.3

6

Not Met
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described in 6.2.4.h. This information Is
likely contained In the field monitoring
procedure(s). It Is not contained in the
dose assessment procedure.
Documentation of sequence of events

EPA 400

Not Met

Not evaluated. This issue was not
discussed In the sections of the plan
provided for review.

Not Met

This Issue was not addressed in the
plan. It may be addressed In the
procedures.

Not Met

Models are not specified in the plan.
The plan only refers to Ocomputerized
methods.' It may be specified In the

7.1.3 (7-4)

Recommendations for surface contamination limits.

EPA 400
7.6.3
7.6.1

Dosemetric models, agricultural transport models, dietary intake
and other calculations relating to potential dose.

EPA 400
7.6.2

6.2

7.4

dose assessment procedures.

7.3
Appendix B

Equipment used (can include diagrams and operational
procedures)

10 CFR
App E P

7.5

Unknown

Not Evaluated. Appendix E was not
provided in the review copy of the plan.

8

Met

Procedure MP-26-EPA-FAPO1,
*Management
Program for Maintaining
Emergency Preparedness'
is cited

50
Procedures for maintaining emergency preparedness

10 CFR
App.
50 E Pt.
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Organizational charts, individual responsibilities, duties, and who
will take charge in the event of an emergency should be
specifically mentioned.

Source
Document

Where
Addressed
In the Plan

Requirement
Met or
Not Met

EPA 400
0 CFR

Section 5,
Fig. 5-1

Unknown

Figure 5-1 provides organization charts.
Responsibilities and duties appear In
Section 5, most of which was not
provided for review

Unknown

Not evaluated. Most of Section 5 was
not available for review.

Met

The plan identifies organizations for

App. E Pt.
50
Licensee's headquarters personnel who will be sent out in the
event of an emergency should be Identified.

10 CFR
App. E Pt.

Comments

50
Description of offsite emergency services to be provided In
support of the licensee's emergency organization.

10 CFR

Various

App. E Pt.

specific services.

50
Identification of the State and/or Local Officials responsible for
planning for, ordering, and controlling appropriate protective
actions, Including evacuations when necessary

All communications plans shall have arrangements for
emergencies, Including titles and altemates for those in charge at
both ends of the communications links and the primary backup
means of communication.
Provisions for communications with Federal emergency response
organizations. Must be tested annually.

Provisions for communications with the nuclear power control
room, the onsite technical support center, near-site emergency
operations facility, and among the nuclear facility, the principle

10 CFR

1, 2

Met

The plan identifies State and local
agencies and defines their
responsibilities fairly well. Federal
agencies are identified, but the plan just
states they will respond in accordance
with established federal plans.

Unknown

This issue is addressed partially In
Section 7, though no titles are specified.
It Is expected that these would appear
In Section 5, which was not provided to
the reviewer.

Met

The plan states these are tested

App. E Pt

10 CFR
App E Pt.
50
10 CFR

8.2.1.a

Aquarterly
App. E Pt
.50
10 CFR
App. E Pt.
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Emergency Management.
8.2.1.a

Met

The plan states that these are tested
monthly.
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Source
Document

state and local EOC's and field assessment teams. Tested
annually.

50

Provisions for communication with NRC Headquarters and the
appropriate NRC regional office operations center from the
control room the onsite technical support center and the near site
EOF. Tested monthly.

10 CFR

Recovery Plan - Criteria to be used to determine when, following
an accident, reentry of the facility would be appropriate or when
operation could be resumed shall be described.

10 CFR

Where
Addressed
In the Plan

Requirement
Met or
Not Met

8.2.1

Met

The plan states that these are tested
monthly.

9

Not Met

Criteria for re-entry and resumption of
normal operations are not described in
the plan. The plan only provides
descriptions of the start of the recovery
phase and the recovery organization.

Comments

App. E Pt.
50

0

E. Pt
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Source
Document

II.A.l.d-Individual in charge of emergency response for each
organization identified by title

NUREG
0654

II.A.2-Functions and responsibilities for major elements in
emergency response are specified for each organization and key
Individuals by title. Legal basis for such authorities Is cited,

NUREG
0654

IIA.3-Written agreements between various organizations with
emergency response roles are Included In the plan or the plan
includes descriptions of these matters.

Where
Addressed
In the Plan

Requirement
Met Or
Not Met

Comments

Not Met

Organizations are mentioned in the plan
but not specific titles for those In
charge.

Met

Agencies with responsibilities for major
elements of the response are
mentioned; however, It Is not clear who
the designated responsible Individuals
within each agency are.

NUREG
0654

Not Met

There is no mention of any type of
written agreement between various
organizations in the plan.

II.C.l.c - Licensee, Local, and State resources available to
support the Federal response, e.g. air fields, command posts,
telephone lines, radio frequencies, etc., are specified.

NUREG
0654

Not Met

There is mention of the Federal role In
the plan, but resources available to the
Federal response are not included.

II.C.4-Organizations have identified nuclear and other facilities,
organizations, or individuals than can be relied upon to assist in
an emergency. Appropriate letters of agreement have been
established for this support.

NUREG
0654

Not Met

Several organizations were discussed
In the plan but the letters of agreement
were not included.

II.E.2-Procedures have been established for alerting, notifying,
and mobilizing emergency response personnel.

NUREG
0654

Not Met

In section 1.0 Concept of Operations
there is mention of alerting and
mobilizing emergency personnel.
However, the procedures are not
included.

II.G.2-The public Information program shall provide the
permanent and transient adult population within the plume
exposure EPZ an adequate opportunity to become aware of the
Information annually. The programs should Include provision for

NUREG
0654

Not Met

Information for the transient population
Is not included.

C-79

RERP 2.2

Review of Emergency Preparednessat Indian Point and Millstone-DRAFT

Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met Or
Not Met

Comments

written material that is likely to be available In a residence during
an emergency. Updated information shall be disseminated at
least annually. Signs or other measures shall also be used to
disseminate to any transient population within the plume
exposure pathway EPZ, appropriate information that would be
helpful if an emergency or accident occurs. Such notices should
refer the transient to the telephone directory or other source of
local emergency information and guide the visitor to appropriate
radio and television frequencies.
ILHA-Each organization shall provide for timely activation and
staffing of the facilities and centers described in the plan.

NUREG
0654

Not Met

The timeliness for activation and
staffing of facilities is not in the plan. It
is alluded to but not clearly stated.

II.H.1 1-Each plan shall, in an appendix, include Identification of
emergency kits by general category (protective equipment,
communications equipment, radiological monitoring equipment
and emergency supplies).

NUREG
0654

Not Met

The plan was not designed to include
appendices.

11.1.9-Each organization shall have a capability to detect and
measure radiolodine concentrations in air in the plume exposure
EPZ as low as 10.7 uCVcc under field conditions. Interference
from the presence of noble gas and background radiation shall
not decrease the stated minimum detectable capability.

NUREG
0654

Met

The specific information on the
equipment Is on file with the
Connecticut Department of
Environmental Protection, Division of
Radiation.

11.1.10-Each organization shall establish means for relating the
various measured parameters (contamination and activity levels,
etc.) to dose rates for key isotopes (Table 3, pg. 18) and gross
radioactivity measurements. Provisions shall be made for
estimating integrated dose from the projected and actual dose
rates and for comparing these estimates with the protective
action guides. The detailed provisions shall be described in
separate procedures.

NUREG
0654

Not Met

The methods for calculating dose rates
are not included in the plan. However,
different levels of dose rates are
included.

II.J.10-The organization's plans to Implement protective
measures for the plume exposure pathway shall Include:

NUREG
0654

Not Met

There Is no evacuation map included In
the plan.
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Source
Document

Where
Addressed
In the Plan

Requirement
Met Or
Not Met

Comments

Maps showing evacuation routes, evacuation areas, preselected
radiological sampling and monitoring points, relocation centers In
host areas, and shelter areas
Maps showing population distribution around the nuclear facility.
This shall also be by evacuation areas (licensees shall also
present the information in a sector format)
Means for notifying all segments of the transient and resident
population
II.K.5-Each organization, as appropriate, shall specify action
levels for determining the need for decontamination. Shall also
establish the means for radiological decontamination of
emergency personnel wounds, supplies, Instruments and
equipment, and for waste disposal.

NUREG
0654

I.L4L-Each organization shall arrange for transporting victims of
radiological accidents to medical support facilities.

NUREG
0654

11.O.4.a - Directors or coordinators of the response organization

NUREG
0654

11.0.5 - Each organization shall provide for the Initial and annual
retraining of personnel with emergency response responsibilities

Not Met

Decontamination is given brief mention
in the plan; however, the levels and
means for determining decontamination
are not discussed.

RERP 5.0

Met

Section RERP 5.0 could use more
detail about medical staging areas.

RERP 15.0

Met

While directors and coordinators are not
mentioned directly, they are alluded to
throughout the section.

NUREG
0654

Not Met

The retraining and assimilation of new
emergency personnel is not included in
the plan.

II.P.7 - Each plan shall contain as an appendix listing by title,
procedures requires to implement the plan. The listing shall
Include the sections of the plan to be Implemented by each
procedure.

NUREG
0654

Not Met

There is no appendix section in the
plan.

II.P.8 - Each plan shall contain a specific table of contents. Plans
submitted for review should be a cross-referenced to these
criteria.

NUREG
0654

Met

There is no consistent page numbering
for quick referencing.
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Cost analysis and radiological decontamination data to form a
basis for radiation protection decisions and for recovery.

Source
Document

Where
Addressed
in the Plan

EPA 400
1.4 (1-7)

Requirement
Met Or
Not Met

Comments

Not Met

A cost analysis Is not part of the plan.

RERP
10.3.4

Met

The State of Connecticut will only
approve Iodine for critical State
employees; it will be Issued via the
Office of Emergency Management.

RERP 1.0
Attachment
4

Met

Attachment 4 is a map of the exposure
pathway.

RERP 1.0

Met

Attachment I is a serious of tables that
explain the actions to be taken during
each level of notifications. Estimated
time frames for protective action after
new data becomes available Is not
stated within this section.

Not Met

The derived response level for dose is
mentioned In the plan, while the
procedures for calculating dose are not

Not Met

There is no mention of documenting the
sequence of events. Of the sections
that were not available for review, there
did not seem to be any that might
contain this Information.

Appendix C
Officials to be notified for approval of stable iodine administration.

EPA 400
2.3.2 (2-7)

Exposure pathways identified and consistent.

EPA 400
2.4; 2.5

Coordination and recommendations based on plant conditions,
for early evacuations and/or sheltering in pre-designated areas.
Early estimates of the various components of projected doses to
the population at the site area boundary as well as more distant
locations. Estimated time frames as soon as relevant source or
release data becomes available,

EPA 400
4.1 (4-1)

Procedures for calculating dose conversion factors and derived
response levels,

EPA 400

Attachment

5.4; 5.6
Documentation of sequence of events

EPA 400
7.1.3 (7-4)
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Compliance Review Matrix for Fishers Island
The Fishers Island plan provided for review appears to be essentially an operations plan, composed mainly of various checklists. For
the most part, it did not address planning and mitigation issues. It could not be verified whether Fishers Island maintains a separate
plan which addresses pre-event planning and mitigation.
Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

II.A.l.a-4ldentifies State, Local, Federal, and private sector
organizations that are part of the overall response organization.

NUREG
0654

Not Met

State and Federal Agencies are not
clearly Identified.

II.A.2-Functions and responsibilities for major elements in
emergency response are specified for each organization and key
individuals by title. Legal basis for such authorities is cited,

NUREG
0654

Not Met

The plan does not cite the legal basis
for key elements in emergency
response.

II.A.3-Written agreements between various organizations with
emergency response roles are included in the plan or the plan
Includes descriptions of these matters.

NUREG
0654

Not Met

The plan does not clearly address the
Issue of Mutual Agreements and copies
are not included in the plan.

II.C.l.a-Person authorized to request Federal assistance is
specified by title.

NUREG
0654

Not Met

Itwould appear that the Chief Executive
Officer (CEO) would be responsible for
requesting Federal assistance, but it is
not mentioned as a specific CEO task.

II.C.l.c - Licensee, Local, and State resources available to
support the Federal response, e.g. air fields, command posts,
telephone lines, radio frequencies, etc., are specified.

NUREG
0654

Not Met

Resources for Federal assistance and
support are not Identified.

II.C.2-Provisions are made for licensee reps to go to offsite
EOCs, and for offsite organizations to send reps to the licensees
EOF.

NUREG
0654

Not Met

Sending a representative to the
Emergency Operations Facility and the
Plant sending a representative to
Fishers Island Is not Inthe plan.

II.C.4-Organizations have Identified nuclear and other facilities,
organizations, or Individuals than can be relied upon to assist in

NUREG
0654

Not Met

The actual Letters of Agreement are not
in the plan.

an emergency. Appropriate letters of agreement have been .

.IIII_

I
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Planning Standard/Requirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

established for this support.
II.E.7-Draft messages to the public gMng instructions with
regard to specific protective actions to be taken by occupants of
affected areas shall be prepared and included as part of the State
and Local plans. Such messages should include the appropriate
aspects of sheltering, ad hoc respiratory protection (handkerchief
over mouth, etc.) thyroid blocking, or evacuation.

NUREG
0654

Not Met

Draft letters for protective action are not
in the plan. Also, the specific protective
actions that need to be taken are not
mentioned.

II.F.1-The communication plans for emergencies shall Include
all organizational titles and altemates for both ends of the
communication links. Each organization shall establish reliable
primary and backup means of communication for licensees, local
and State response organizations. Such systems should be
selected to be compatible with one another. (See NUREG-0654
for detailed requirements)

NUREG
0654

Not Met

Communication plans were not clearly
stated. The plan did not mention
organizational titles and alternates nor
did It Include a clear demonstration of a
backup communications system.

II.F.2-Each organization shall ensure that a coordinated
communication link for fixed and mobile medical support facilities
exists.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no reference to medical
support. This could be due to the fact
that there is only a temporary doctor's
office on the Island.

II.G.1--Each organization shall provide a coordinated periodic (at
least annually) dissemination of Information to the public
regarding how they will be notified and what their actions should
be in an emergency. This Information shall Include, but not
necessarily be limited to:
educational Information on radiation,

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of preplanning
activities or of dissemination of
Information on a yearly basis.

contact for additional information,
protective measures, and
special needs of the handicapped.
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Planning StandardlRequirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

II.G.2-The public Information program shall provide the
permanent and transient adult population within the plume
exposure EPZ an adequate opportunity to become aware of the
information annually. The programs should include provision for
written material that is likely to be available in a residence during
an emergency. Updated information shall be disseminated at
least annually. Signs or other measures shall also be used to
disseminate to any transient population within the plume
exposure pathway EPZ, appropriate information that would be
helpful if an emergency or accident occurs. Such notices should
refer the transient to the telephone directory or other source of
local emergency Information and guide the visitor to appropriate
radio and television frequencies.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of disseminating
information to the transient population.

iI.G.5-Each organization shall conduct coordinated programs at
least annually to acquaint news media with the emergency plans,
information concerning radiation, and points of contact for release
of public Information in an emergency.

NUREG
0654

Not Met

Media training and coordination was not
mentioned in the plan; however, there
was some mention of the Joint News
Center during the emergency.

II.H.10-Each organization shall make provisions to Inspect,
Inventory, and operationally check emergency
equipment/instruments at least once each calendar quarter and
after each use.

NUREG
0654

Not Met

There was no discussion of equipment
Inspections, Inventory, and operability In
the plan.

II.H.1 1-Each plan shall, in an appendix, Include identification of
emergency kits by general category (protective equipment,
communications equipment, radiological monitoring equipment
and emergency supplies.

NUREG
0654

Not Met

The plan did not Include an appendix or
a listing of emergency kits.

II.H.12-Each organization shall establish a central point
(preferably associated with the licensee's near-site EOF), for the
receipt and analysis of all field monitoring data and coordination
of sample media

NUREG
0654

Not Met

The plan did not clearly Identify the
required Information in regard to field
data reporting and analysis.

II.J.10-The organization's plans to implement protective

NUREG
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Planning Standard/Requirement

measures for the plume exposure pathway shall Include:

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

a) LCP 2.0
Attchmt. 4

a) Met

b)

b) Not Met

Comments

0654

a) Maps showing evacuation routes, evacuation areas,

preselected radiological sampling and monitoring points,
relocation centers In host areas, and shelter areas.

b) Maps showing population distribution around the nuclear

facility. This shall also be by evacuation areas (licensees
shall also present the Information in a sector format).

-

c) Means for notifying all segments of the transient and resident
population.

c) LCP 4.4
1.2

d) Means for protecting those persons whose mobility may be
impaired due to such factors as institutional or other
confinement (State & Local only).

d) LCP 4.5
# 1, pg.3

e) Provisions for the use of radloprotective drugs, particularly for
emergency workers and Institutionalized persons within the
10-mile EPZ who may not be able to evacuate Immediately.

e) LCP 4.2
Attchmt
10, pg.27

f)

0-

b) A population data map was not
Included.

c) Met
d) Met
e) Met

Method by which decisions by the State Health Department
for administering radioprotective drugs to the general
population are made during an emergency and the predetermined conditions under which such drugs may be used
by offsite emergency workers.

t) Not Met

f) The plan mentions public health is
responsible, but there is no discussion
of the decision methodology.

g) Met

g) Means of relocation.

g) LCP 2.0
2.5 pg.3

h)-

h) Not Met
i) Not Met

h) The host area is included In the plan
but not the reception center location.

I)-

j) Met

i) Traffic Capacity during an evacuation
is not discussed in the plan.

J) Control of access to evacuated areas and organization
responsibilities for such control.

j) LCP 2.0
2.3 pg. 2

k)Met

k) Identification and means for dealing with potential

k) LCP 2.1
2.1.1
pg. 1

I)Not Met

h) Relocation centers in host areas which are at least 5 miles
and preferably 10 miles beyond the boundaries of the plume
exposure emergency planning zone (see J.12).
I)

Projected traffic capacities of evacuation routes under
emergency conditions.

impediments to use of evacuation routes, and contingency.
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Planning Standard/Requirement

Source
Document

measures
I)

Where
Addressed
In the Plan
I)-

Requirement
Met or Not
Met

Comments

the plan

Time estimates for evacuation of various sectors and
distances based on a dynamic analysis for the plume
exposure pathway EPZ (See Appendix 4).

II.J.12-Each organization shall describe the means for
registering and monitoring of evacuees at relocation centers in
host areas. The personnel and equipment available should be
capable of monitoring within about a 12 hour period all residents
and transients in the plume exposure EPZ arriving at relocation
centers.

NUREG
0654

Not Met

The plan includes no discussion of the
functions of a relocation center.

II.K.3.a-Each organization shall make provision for 24 hour/day
capability to determine the doses received by emergency
personnel involved in any nuclear accident, including volunteers,
Each organization shall make provisions for distribution of
dosimeters, both self-reading and permanent record devices,

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of 24-hour
surveillance of emergency workers.
However, the plan does state that such
workers should not be exposed to more
then .4R without a supervisor's
approval.

II.K.4-Each State and local organization shall establish the
decision chain for authorizing emergency workers to incur
exposures in excess of the EPA General Public Protective Action
Guides (for emergency workers and lifesaving activities).

NUREG
0654

Not Met

The plan mentions the need to call to
receive new exposure limits but does
not mention or demonstrate the
decision tree for determining new dose
limits.

LCP 4.2
Attachment
A
#9 pg.5

II.K.5--Each organization, as appropriate, shall specify action
levels for determining the need for decontamination. Shall also
establish the means for radiological decontamination of
emergency personnel wounds, supplies, instruments and
equipment, and for waste disposal.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of action levels for
decontamination.

II.L.1-Each organization shall arrange for local and backup
hospital and medical services having the capability for evaluation
of radiation exposure and uptake, including assurance that

NUREG
0654

Not Met

There are no hospitals on Fishers
Island, and only a temporary doctor's
office. It is expected that the plan will
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Planning Standard/Requirement

Source
Document

Where
Addressed
in the Plan

Requirement
Met or Not
Met

persons providing these services are adequately prepared to
handle contaminated individuals.

Comments

provide details of backup forms of
medical support.

II.N.I.a - An exercise is an event that tests the integrated
capability and a major portion of the basic elements existing
within emergency preparedness plans and organizations. The
emergency preparedness exercise shall simulate an emergency
that results in oftsite radiological releases, which would require
response by offsite authorities. Exercises shall be conducted as
set forth in NRC and FEMA rules.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of conducting
exercises.

II.N.1.b - An exercise shall include mobilization of State and local
personnel and resources adequate to verify the capability to
respond to an accident scenario requiring response. The
organization shall provide for a Federal and State
observers/evaluators. The scenario should be varied from year
to year such that all major elements of the plans and
preparedness organizations are tested within a five-year period.
Each organization should make provisions to start an exercise
between 6:00PM and midnight, and another between midnight
and 6:00AM once every six years. Exercises should be
conducted under various weather conditions. Some exercises
should be unannounced.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of conducting
exercises.

II.N.2.a-Communlcation Drills. Communications with State/Local
governments within the plume exposure pathway EPZ shall be
tested monthly. Communications with Federal ER organizations
and States within the ingestion pathway shall be tested quarterly.
Communications between the nuclear facility, state and local
EOC's and field assessment teams shall be tested annually.
Communication drills shall also include the aspect of
understanding the content of messages.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of conducting drills.

II.N.2.c-Medical Emernency Drills. A medical emergency drill
Involving a simulated contaminated individual, which contains
provisions for participation by the local support services agencies

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of conducting drills.
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Planning StandardlRequirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

shall be conducted annually. The offsite portions of the medical
drill may be performed as part of the requires annual exercise.
II.N.2.d-Radioloeical Monitorng Drills. Plant environs and
radiological monitoring drills (onsite and offslte) shall be
conducted annually. These drills shall include collection and
analysis of all sample media and provisions for communications
and record keeping. The state drills need not be at each site.
Where appropriate, local organizations shall participate.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of conducting drills.

II.N.3 - Each organization shall describe have exercises are to be
carried out to allow free play for decision making and to meet the
following objectives. Pending the development of exercise
scenarios and exercise evaluation guidance by NRC and FEMA
the scenarios for use In exercises and drills shall Include but not
be limited to the following:

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of conducting
exercises.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of evaluating
exercises.

The basic objective of each drill and exercise and appropriate
evaluations criteria;
The date(s), time period, place(s) and participating organizations;
The simulated events;
A time schedule of real and simulated Initiating events;
A narrative summary describing the conduct of the exercises or
drills to include such things as simulated casualties, offsite fire
department assistance, rescue of personnel, use of protective
clothing, deployment of radiological monitoring teams and public
information activities;
A description of the arrangements for and advance materials to
be provided to official observers.
II.N.4 - Official observers from Federal, State or local
governments will observe, evaluate and critique the required
exercises. A critique shall be scheduled at the conclusion of the
exercise to evaluate the ability of organizations to respond as
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Planning StandardlRequirement

Source
Document

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

called for in the plan. The critique shall be conducted as soon as
practicable after the exercise, and a formal evaluation should
result from the critique.
II.N.5 - Each organization shall establish means by for evaluating
observer and participant comments on areas needing
improvement, Including emergency plan procedural changes, and
for assigning responsibility for Implementing corrective actions,
Each organization shall establish management control used to
ensure that corrective actions are Implemented.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of plan
assessment or Implementing
procedures.

11.0.1 - Each organization shall assure the training of appropriate
individuals:

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of a training
program.

11.0.4 - Each organization shall establish a training program for
Instructing and qualifying personnel who will Implement
radiological ER plans. The specialized initial training and periodic
retraining programs shall be provided In the following categories:

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of a training
program.

11.0.4.a - Directors or coordinators of the response organization

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of a training
program.

11.0.4.d - Police, security, and fire fighting personnel

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of a training

Each facility to which the plant applies shall provide site specific
ER training for those offsite emergency organizations who may
be called upon to provide assistance In the event of an
emergency.
Each offsite response organization shall participate in and
receive training. Where mutual aid agreements exist between
local agencies such as fire, police, and ambulance rescue, the
training shall also be offered to the other departments who are
members of the mutual aid district.
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Planning Standard/Requirement

Source
Document

Where
Addressed
in the Plan

Requirement
Met or Not
Met

Comments

program.
11.O.4.f - First aid and rescue personnel.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of a training
program.

11.O.4.g - Local support services personnel Including Civil
Defense/ Emergency Service personnel.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of a training
program.

11.O.4.h - Medical support personnel.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of a training
program.

11.O.4.j - Personnel responsible for transmission of emergency
information and Instructions.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of a training
program.

11.0.5 - Each organization shall provide for the Initial and annual
retraining of personnel with emergency response responsibilities.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of a training
program.

II.P.1 - Each organization shall provide for the training of
individual's responsible for the planning effort.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of a training
program.

II.P.3 - Each organization shall designate an Emergency
Planning Coordinator with responsibility for the development and
updating of emergency plans and coordination of these plans
with other response organizations.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of a Planning
Coordinator.

IL.P.4 - Each organization shall update its plan and agreements
as needed, review and certify it to be current on an annual basis.
The update shall take Into account changes Identified by drills
and exercises.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no mention of plan update.
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Planning StandardlRequirement

Source
Document

Where
Addressed
in the Plan

Requirement
Met or Not
Met

Comments

II.P.5 - The emergency response plans and approved changes to
the plans shall be forwarded to tall organizations and appropriate
Individuals with responsibility for implementation of the plans.
Revised pages shall be dated and marked to show where
changes have been made.

NUREG
0654

Not Met

The plan provided to the reviewer
contains no discussion of plan
distribution.

II.P.7 - Each plan shall contain as an appendix listing by title,
procedures requires to Implement the plan. The listing shall
Include the sections of the plan to be implemented by each
procedure.

NUREG
0654

Not Met

The design of the plan did not Include
appendices.

II.P.8 - Each plan shall contain a specific table of contents. Plans
submitted for review should be a cross-referenced to these
criteria,

NUREG
0654

Met

The plan meets the requirement;
however, the page numbering system Is
not conducive to quick referencing.

II.P.10 - Each organization shall provide for updating telephone
numbers in emergency procedures at least quarterly.

NUREG
0654

Not Met

There are no critical phone numbers
listed in the plan. Also, there is no
discussion of a system for updating the
phone numbers.

Evacuation (urgent removal of persons/animals) and Sheltering
(supplemented by bathing and changing of clothes) to protect the
public from exposure to direct radiation and inhalation from
airborne plume.

EPA 400
1-3

Not Met

Protective actions for civilians are not
addressed In the plan provided.

Met

The plan discusses taking protective
action for dairy cows in order to protect
their milk.

Table of
Contents

2.3.1
5.5.1
5.5.2
5.5.3
Appendix E

Protective action for milk supply.

EPA 400
1-3 &App
D
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Planning Standard/Requirement

Source
Document

Where
Addressed
in the Plan

Requirement
Met or Not
Met

Comments

DHHS FDA
Vol. 47,
#205
FDA 828196
Relocation and decontamination for protection against whole
body dose (external exposure) due to deposited material and
from inhalation of any resuspended radioactive particulate.

EPA 400
1.4

Not Met

The process for relocation and
decontamination protection is not
mentioned In the plan provided.

Not Met

The plan does not mention what should
be done with contaminated food and
water.

Not Met

The plan does not mention analysis of
an event. The plan does discuss the
collection of data, but not the reporting
and analysis of the data.

Appendix E
Restrictions on the use of contaminated food and water.

EPA 400
1-5
Ch.3,Appd
xD
DHHS FDA
Vol. 47,
#205
FDA 828196

Notification and preliminary evaluation of the conditions and
location of the Incident.

EPA 400
1.4
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Planning StandardlRequirement

Cost analysis and radiological decontamination data to form a
basis for radiation protection decisions and for recovery.

Source
Document
EPA 400
1.4 (1-7)

Where
Addressed
In the Plan

Requirement
Met or Not
Met

Comments

Not Met

The plan provided to the reviewer
contains no mention of a decision
theory for protective actions and
recovery.

Not Met

The plan identifies only'the level of
exposure for emergency workers; it doe
not Include the levels of exposure for

Appendix C
Levels of exposure to radiation identified which should initiate
protective action.

EPA 400
2.1(2-1)

the public.
All PAG's should be consistent for all of the population.

EPA 400

Not Met

Public protection is not discussed in the
plan.

Not Met

Population relocation is not referred to
In the plan.

Not Met

A mechanism for gathering information
about the plume is not identified In the
plan.

Not Met

The plan only mentions equipment for
measuring dose. All other equipment is
not discussed in the plan.

Not Met

Plume Information is not dearly
identified In the plan.

2.1 (2-2)
Estimate of total doses received prior to relocation of population.

EPA 400
2.1.3 (2-3)

Mechanism for obtaining detailed content of the plume.

EPA 400
2.2 (2-4)

Levels of PPE Identified for radiological workers.

EPA 400
2.5 (2-9)

Coordination and recommendations based on plant conditions,
for early evacuations and/or sheltering in pre-designated areas.
Early estimates of the various components of projected doses to
the population at the site area boundary as well as more distant
locations. Estimated time frames as soon as relevant source or
release data becomes available.

EPA 400
4.1 (4-1)
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Planning StandardiRequirement

Source
Document

Establishment of Exposure Patterns using atmospheric transports
and field teams Including plume tracking.

EPA 400
5.2.2 (5-4)

Not Met

Plume information is not dearly
identified In the plan.

Air sampling techniques/flow rates/time in plume/ analysis
information.

EPA 400
5.3

Not Met

Plume information is not clearly
Identified in the plan.

Procedures for calculating dose conversion factors and derived
response levels.

EPA 400
5.4; 5.6

Not Met

Plume information Is not clearly
identified in the plan.

Documentation of sequence of events.

EPA 400

Not Met

The method for documenting the
sequence of events is not clear.

Not Met

The plan provided to the reviewer
contains no mention of surface
containment limits.

Not Met

The plan provided to the reviewer
contains no mention of any type of
modeling.

Where
Addressed
In the Plan

Requirement
Met or Not
Met

7.1.3(7-4)

Recommendations for surface contamination limits.

EPA 400
7.6.3

Comments

7.6.1
Dosemetric models, agricultural transport models, dietary intake
and other calculations relating to potential dose.

EPA 400
7.62
7.4
7.3
Appendix B
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Appendix D: Detail on Population Basis Review
The emergency planning zone surrounding Indian Point is composed of a number of planning
areas that generally cover the area of a I 0-mile radius circle. When the circle is used to represent
the emergency planning zone, it is normally divided into a number of 22.5 degree wedges or
sectors that are identified by compass direction. For example, N is oriented north and E is
oriented east with three other sectors (NNE, NE, ENE) between. One of the reasons for this
method of dividing up the emergency planning zone circle is to identify locations for offsite
radiological monitoring, as described in NUREG 0654, section II J. Additional rings can also be
used at distances less than 10 miles to further subdivide the sectors. This is one method used to
divide the emergency planning zone into standard increments for use in emergency preparedness
activities or response. Another way to divide it is to use the emergency response and planning
areas that are defined by Indian Point emergency managers. The sectors in the circle and the

emergency response and planning areas are two different ways to look at portions of the 10-mile
circle. An example of the circle and sector method is shown in Figure D-1.
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Figure D-l: Indian Point Sector Diagram with 2-, 5-, and 10-Mile Radius Rings
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Table D-1: Permanent Resident Population by
Emergency Response and Planning Area (ERPA)
ERPA

ERPA

--Population

Population'

I

2,189

25

1,037

2

22,441

26

5,320

3

1,273

27

2,186

4

3,421

28

25

5

1,110

29

1,095

6

7,606

30

13,036

7

120

31

31,314

8

11,213

32

5,042

9

3,966

33

10,616

10

8,021

34

7,042

11

17,947

35

23,313

12

3,092

36

2,623

13

7,258

37

24,248

14

2,688

38

16

15

1,284

39

63

16

547

40

414

17

2,032

41

105

18

42-46

3,598
_____________
_____________________

____________(Hudson

0
River)

19

6,805

47

334

20

4,110

48

3,508

21

4,776

49

3,256

22

24,443

50

471

23

2,535

51

13,307

D-2

24

~Total All ERPAs2901

7,167

Table D-2: Permanent Resident Population by Sector

N

18

315

10,350

10,683

NNE

96

2,732

4,158

6,986

NE

2,974

16,061

11,776

30,811

ENE

2,141

9,335

24,046

35,522

E

814

2,462

10,215

13,491

ESE

403

1,492

3,579

5,474

SE

1,809

4,428

26,080

32,317

SSE

1,899

1.631

13,658

17,188

S

747

1,081

27,598

29,426

SSW

568

13,663

30,924

45,155

SW

78

7,413

12,584

20,075

WSW

323

1,285

407

2,015

W

256

201

25

WNW

2

5

2,041

2,048

NW

2

154

1,247

1,403

NNW

13

1,092

2,237

3,342

Totals

12,143

63,350

180,925

D-3

482

256,418

I

Table D-3: Comparison of IEM's and KLD's Population Estimates by 1-Mile Ring'

0-1 mile

1,374

1,374

1,683

1,683

1-2 mile

10,769

12,143

10,471

12,154

2-3 mile

18,483

30,626

19,443

31,597

3-4 mile

19,632

50,258

19,071

50,668

4-5 mile

25,235

75,493

26,080

76,748

5-6 mile

29,440

104,933

28,093

104,841

6-7 mile

21,728

126,661

21,899

126,740

7-8 mile

28,058

154,719

24,432

151,172

8-9 mile

45,860

200,579

50,010

201,182

9-10 mile

55,839

256,418

56,007

257,189

Table D-4: Peak Transient Population by
Emergency Response and Planning Area (ERPA)

-

7
--

I~l~
~-~....

-

.......

1

2,924

25

140

2

5,269

26

1,956

3

5

27

345

4

2,244

28

250

5

145

29

364

6

3,842

30

5,978

7

44

31

16,288

8

1,117

32

2,983

9

1,802

33

4,776

' In table C-3, "emnulative population" means the population immediately to the left (in the ring population column) plus all populations in the
ring population column that precede it
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10

2,892

34

2,947

11

9,3297

35

14,2457

12

721

36

1,548

13

9,420

37

13,517

14

390

38

0

15

2,619

39

9,544

16

168

40

22,657

17

797

41

2

18

182

42-46

0

19

1,721

47

163

20

330

48

1,670

21

3,213

49

118

22

12,040

50

47

23

1,002

51

6,314

24

17,049

Total

185,117

Table D-5: Peak Transient Population by Sector

NNE

0

184

476

NE

841

2,318

3,188

6,347

ENE

1,068

2,018

10,691

13,777

E

153

767

14,217

15,137

ESE

1,180

187

871

2,238

D-5

660

SE

2,779

627

16,235

19,641

SSE

854

413

4,326

5,593

S

6

1,722

10,143

11,871

SSW

0

7,018

19,767

26,785

SW

0

5,369

11,941

17,310

WSW

46

781

16,059

16,886

W

93

1,226

4,784

6,103

WNW

235

5,078

1,726

7,039

NW

259

1,425

166

1,850

NNW

129

1,111

1,060

2,300

Total

7,668

30,332

133,894

171,894

Permanent Resident Population by Emergency
Response and Planning Area and Sector
The estimates of permanent resident populations are based on population counts from the most
recent (2000) decennial census taken by the United States Census Bureau. IEM used its
geographic information system software to process the geographic data and associated
population counts for census blocks in each of the counties surrounding Indian Point. IEM then
combined these populations for each emergency response planning area to generate a permanent
resident population count. The block data was similarly combined within each sector (circle
sector method described previously) to produce a population count for each sector. This work
provided two different ways to view population counts for the Indian Point 10-mile emergency
planning zone.
Since boundaries of the sectors do not follow census block boundaries, many of the blocks had to
be divided into sub-areas by sector boundaries. To do this, IEM overlaid the census blocks with
the 10-mile and 50-mile radius sectors, splitting these blocks into sub-areas, and then allocated
the block population to the sub-areas based on an area ratio method. The populations of the block
sub-areas within the sector boundaries were then combined for each sector. In some cases, it was
also necessary to split blocks at emergency response and planning areas boundaries. When
necessary, the same method was used to allocate the block population to block sub-areas within
each emergency response and planning area.
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The area ratio method described above assigns each sub-area a portion of the block population
based on the ratio of the area of each block part to the area of the entire block. For example, if a
particular sub-area contains one-fourth the area of the total block area, the sub-area receives onefourth of the block's total population. Figure 1 illustrates this principle. In the figure, one-fourth
of the block's total area is located in the sub-area, so it includes one-fourth of the population.
The area ratio method assumes that the population within the block is evenly distributed-a
reasonable assumption in most cases. In the absence of additional information,
this method is
2
well-accepted for allocating census block populations to sub-block areas.

Figure 1: An Example of the Area Ratio Method Applied to a Census Block
Divided Into Sub-Areas

2 Goodchild, M.F., Anselin, L, and Deichmann, U. 1993. "A Frameword for the Aerial Interpolation of Socioeconomic Datn" Environmentand

PlanningA. 25: 383-397.
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Figure D2: Permanent Residential Population by
Emergency Response and Planning Area
Table D-2 in Appendix D lists the permanent resident population by sector, and Figure D3
depicts these populations graphically. The population within the 10-mile emergency planning
zone when using the circle as the boundary is somewhat less than the total population within the
emergency planning zone when totaling all the emergency response and planning area numbers.
This is because a number of emergency response and planning area boundaries extend beyond
the 10-mile radius circle and therefore capture additional population.
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Figure D3: Permanent Resident Population by Sector

IEM received the permanent resident population estimates by Emergency Response Planning
Area developed by KLD Associates, Inc. In general, the population totals agree with IEM's
estimates. The total residential emergency response and planning area population for the
emergency planning zone area developed by KLD is 298,161, compared to the IEM figure of
298,013-a difference of only 0.05%. IEM also compared the KLD estimate of population
within sectors of the 10-mile radius circle (circle sector method described previously). The KLD
estimate of total population within the 10-mile circle is 257,189, which is 0.3% higher than the
IEM estimate of 256,418 for this area. This difference may be attributable to splitting blocks or
slight differences in where the sectors are centered. As with the total emergency response and
planning area population comparison the difference is very small.
Although the total permanent resident counts developed by IEM and KLD match closely
regardless of which basis (emergency response and planning area or circle/sectors), the counts of
these residents within individual sectors of the 10-mile circle are considerably different. The
following table illustrates the differences.

D-9

Table D-6: Comparison of Permanent Resident Population Estimates
for IEM and KLD by 22.5 Degree Sector
-oN

Es
10,683

NNE

6,986

23,147

NE

30,811

38,230

ENE

35,522

19,832

E

13,491

6,148

ESE

5,474

12,384

SE

32,317

39,517

SSE

17,188

13,669

S

29,426

47,251

SSW

45,155

32,595

SW

20,075

4,406

WSW

2,015

1,140

W

482

882

WNW

2,048

2,118

NW

1,403

1,506

NNW

3,342

11,486

Total

256,418

257,189

-

Et2,878

The estimates allocated to individual sectors show fairly sizable deviations. Given the density of
the population around Indian Point, it is possible that slight differences in the location of the
sectors (i.e., if the center points used for the sectors are slightly different) could result in large
variations in the populations assigned to each individual sector. As an additional check, IEM
compared populations for smaller concentric rings within the 10-mile circle. Table D-3 in
Appendix D shows the permanent resident populations accumulated over I mile increments
within the 10-mile circle and again compares IEM results to those produced by KLD. The
relative differences in the populations by concentric rings are not as pronounced as the
differences by sector.
The specific sector population differences may or may not be an indicator of a possible impact
on evacuation time estimates. During the evacuation modeling process, population is typically
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assigned to evacuation links independent of the sector scheme. In the modeling of evacuation,
the population is assumed to load from specific population clusters (e.g., from the centroid of a
census block) to the closest link3 on the evacuation network. So, the fact that the population is
different by sector does not mean that the way the population is assigned to load on the
evacuation network is affected. The State of New York may want to scrutinize the population
assumptions published with the new evacuation time estimate-report for Indian Point once it is
published. Specifically, the evacuation network loading points within sectors should be checked
to gain a level of confidence that population was assigned to the network appropriately. Based on
information available, IEM cannot determine the specific cause of the difference in the
individual sector numbers.
Table D-7: Schools within the Emergency Planning Zone

Scoo

-ou I - puaicn EP

Adrs

Alphabet Express

62 Old Middletown Rd., New City

Rockland

Anne M. Dorner Middle School

70 Van Cortiandt Ave., Ossining

Bais Yaakov Chafetz Chaim

29

35

Westchester

872

22

P. 0. Box 704, Pomona

Rockland

193

36

Bais Yakov of Ramapo

984 Haverstraw Rd., Suffem

Rockland

155

37

Benjamin Franklin Elementary
School

3477 Kahmi Dr., Yorktown Heights

Westchester

794

11

BOCES

200 Boces Dr., Yorktown Heights

Westchester

1771

15

Brookside School

Pinesbridge Rd., Ossining

Westchester

678

22

Brookside Elementary School

2285 Broad St., Yorktown Heights

Westchester

599

11

Brookside Elementary School

8 Pinesbridge Rd., Ossining

Westchester

690

21

Carrie E. Tompkins
Elementary School

10 Gerstein St., Croton On Hudson

Westchester

785

6

Christian Comerstone School

384 New Hempstead Rd., New City

Rockland

118

35

Claremont Elementary School

Claremont Rd., Ossining

Westchester

755

22

Clarksville High School

151 Congers Rd., New City

Rockland

1596

35

Congers Elementary School

9 Lake Rd., Congers

Rockland

343

32

Crompond Elementary School

2901 Manor St., Yorktown Heights

Westchester

548

11

Croton Harmon High School

36 Old Post Rd. S, Croton On
Hudson

415

6

3A link is a section of the evacuation model network that represents one or more roads.
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Westchester

I

I

Schoo

Adrs-

-ont

-ouato -R

Croton Montessori School

P. 0. Box 84, Croton On Hudson

Westchester

10

6

Deverux Millwood Learing

14 Schuman Rd., Millwood

Westchester

83

21

Dominican Sister

798 Route 304, Nanuet

Rockland

522

35

Farley James A. Middle
School

140 Route 210, Stony Point

Rockland

990

30

French Hill Elementary School

2051 Baldwin Rd., Yorktown Heights

Westchester

508

13

Ft. Montgomery Elementary
School

P. 0. Box 287, Highland Falls

Orange

212

24

George Wash Elementary
School

3634 Lexington Ave., Mohegan Lake

Westchester

415

10

Gerald F. Neary Elementary
School

20 George St., Haverstraw

Rockland

512

31

Gittelman Rben Hebrew Day

360 New Hempstead Rd., New City

Rockland

395

35

Grandview Elementary School

151 Grandview Ave., Monsey

Rockland

532

37

Haverstraw Middle School

16 Grant St., Haverstraw

Rockland

767

31

Hempstead Elementary
School

80 Brick Church Rd., Thiells

Rockland

608

31

Hempstead School

80 Brick Church Rd., Spring Valley

Rockland

560

37

Hendrick Hudson High School

2 Albany Post Rd., Montrose

Westchester

809

4

Hillcrest Elementary School

32 Addison Boyce Dr., New City

Rockland

487

35

Hudson Valley New City Unit

240 N Main St., New City

Rockland

23

34

Immaculate Conception

24 E Main St, Stony Point

Rockland

220

30

Kumon Math and Reading
Centers

216 Congers Rd., New City

Rockland

58

35

Lakeland Alternative High
School

Rur. Rte. 132, Shrub Oak

Westchester

52

10

Lakeland Copper Beech
Middle School

3401 Old Yorktown Rd., Yorktown
Heights

Westchester

1008

11

Ctr.

School

School
I
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A.e

-ont

-oplaio

Liberty Elementary School

142 Lake Rd., Valley Cottage

Rockland

518

33

Lime Kiln School

35 Ume Kiln Rd., Suffem

Rockland

990

37

Lincoln-Titus Elementary
School

10 Lincoln Ave., Crompond

Westchester

607

4

Link Elementary School

51 Red Hill Rd., New City

Rockland

529

35

Little Tor Elementary School

56 Gregory St., New City

Rockland

359

35

M. L. Colton Elementry School

40 Grandview Ave., Spring Valley

Rockland

41

37

Mohansic Elementary School

704 Locksley Rd., Yorktown Heights

Westchester

500

11

Montgomery Highland FLSIFt.
Sch.

P. 0. Box 287, Highland Falls

Orange

573

24

North Gamerville Elementary

63 Chapel St., Gamerville

Rockland

335

31

North Rockland High School

106 Hammond Rd., Thiells

Rockland

2535

31

Northern Westchester Music
School

2014 Crompond Rd.., Yorktown
Heights

Westchester

12

13

Peekskill High School

1072 Elm St., Peekskill

Westchester

716

2

Peekskill Middle School

212 Ringgold St., Peekskill

Westchester

507

2

Phoenix Academy High
School

P. 0. Box 458, Shrub Oak

Westchester

225

10

Pierre Van Crtand Middle
School

3 Glen St, Ossining

Westchester

355

22

Pomona Middle School

101 Pomona Rd., Suffem

Rockland

1016

37

Putnam Valley Middle School

142 Peekskill Hollow Rd., Putnam

Putnam

533

19

School

Valley
Ramapo Senior High School

400 Viola Rd., Spring Valley

Rockland

1843

37

Rockland Country Day School

34 Kings Hwy., Congers

Rockland

256

33

Sacred Heart of Jesus School

6 Cozzens Ave., Highland Falls

Orange

285

26

Saint Peters School

21 Ridge St., Haverstraw

Rockland

258

31

St. Anns Parish School

16 Elizabeth St., Ossining

Westchester

430

51
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St Augustine School

114 S Main St, New City

Rockland

277

35

St Augustine School

Eagle Park, Ossining

Westchester

610

22

St. Gregory Barbarigo School

29 Cinder Rd., Gamerville

Rockland

280

31

St. Patricks School

117 Moseman Rd., Yorktown

Westchester

434

13

Heights
St. Paul School

365 Kings Hwy., Valley Cottage

Rockland

468

33

St. Theresa School

300 Dalmeny Rd., Briarcliff Manor

Westchester

234

51

Stony Point Elementary
School

7 Gumee Dr., Stony Point

Rockland

784

30

Street School Community
Center

31 Zukor Rd., New City

Rockland

264

34

Summit Park Elementary
School

30 Route 45, New City

Rockland

544

37

Sunshine Cmnty. Nursry/Day
Care

384 New Hempstead Rd., New City

Rockland

70

35

Thiells Elementary School

78 Rosman Rd., Thiells

Rockland

857

31

Todd Elementary

45 Ingham Rd., Brarcliff Manor

Westchester

889

51

!Uriah Hill Elementary School

980 Pemart Ave., Peekskill

Westchester

299

2

W. Haverstraw Middle School

71 Blauvelt Ave., West Haverstraw

Rockland

797

31

Walter Panas High School

300 Croton Ave., Cortlandt Manor

Westchester

1093

9

West Orchard Elementary
School

25 Granite Rd., Chappaqua

Westchester

644

21

West Point Elementary School

705 Barry Rd., West Point

Orange

910

24

Yeshiva Avir Yakow Girs

15 N Roosevelt Ave., Spring Valley

Rockland

2455

37

Yeshiva Zichom Yaakov

720 Union Rd., Spring Valley

Rockland

92

37

Yorktown High School

2729 Crompond Rd., Yorktown
Heights

Westchester

807

11

Yorktown Middle School

2701 Crompond Rd., Yorktown
Heights

Westchester

1185

11

School
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Table D-8: Daycare Facilities within the Emergency Planning Zone
Daycaren

a

Addes

Countin

Accent On Learning Child Care
Center

325 S Highland Ave., Briarcliff Manor

Westchester

Ages and Stages Nursery School

P. 0. Box 239, Congers

Americas Future

Poplatond

118

51

Rockland

56

33

18 N Route 303, Congers

Rockland

17

32

Arias Care

I Centennial Dr., Gamerville

Rockland

13

31

Barbara Ann Biele

3038 Crompond Rd., Yorktown

Westchester

8

11

Heights
Bounous Montessori

224 Main St., Cold Spring

Putnam

29

23

Briarcliff Nursery School

P. 0. Box 28, Briarcliff Manor

Westchester

61

22

Bright Beginnings

1974 Commerce St., Yorktown
Heights

Westchester

66

13

Bubbles Daycare

I Corinthian Rd., New City

Rockland

7

35

Building Block Child Care Center

845
Fox Meadow Rd., Yorktown
Heights

Westchester

89

11

Center Nursery School Yorktown

2966
Crompond Rd., Yorktown
Heights

Westchester

32

11

Children Learning Garden Day

365 Columbine Ct., Yorktown Heights

Westchester

19

13

Childrens Garden Day Nursery

470 Mountainview Ave., Valley

Rockland

21

33

6

31

68

51

132

37

Cottage
Chris Leaming & Fun

4 Havencrest Dr., Thiells

Rockland

Christian Nursery School

25 S State Rd., Briarcliff Manor

Westchester

CIC Early Head Start

1 Washington Ave., Spring Valley

Rockland

Circle School

56 Cleveland Dr., Croton On Hudson

Westchester

41

6

Clarkstown Teddy Bears

58 Endicott St., Congers

Rockland

17

32

Community Nursery School Ctr.

10 Academy St, Cold Spring

Putnam

35

23

Country Cousins Nursery School

P. 0. Box 652, Putnam Valley

Putnam

20

19

Creative Playcare

201 Scarborough Rd., Briarcliff Manor

Westchester

19

51

Cricket Town Child Care Too

P. 0. Box 630, West Haverstraw

Rockland

83

31
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Crickett Town School

P. 0. Box 27, Stony Point

Rockland

72

30

Croton Community Nursery
School Inc.

25 Van Wyck St., Croton On Hudson

Westchester

36

6

Fidelios Home Day Care

1814 French Hill Rd., Yorktown

Westchester

12

13

17

11

8

37

Heights
Foleys Home Day Care

2731 Hedwig Dr., Yorktown Heights

Westchester

Fun Times Day Care

13 S Highview Ave., New City

Rockland

Happy Tots Day Care Inc.

114 Grand St., Croton On Hudson

Westchester

95

6

Julies Little School

82a Oregon Rd., Cortlandt Manor

Westchester

10

8

Kid Time

8 Harrison St., Stony Point

Rockland

9

30

Kids Place

1 Emwilton PI, Ossining

Westchester

59

21

Mrs. Manners Day Care

1264 Winding Ct., Mohegan Lake

Westchester

11

10

Nabby Day Camp

I Susquehanna Rd., Ossining

Westchester

500

22

New Square CIC Headstart Inc.

766 N Main St. Ste. 108, Spring Valley

Rockland

22

37

Nice Care Inc.

73 Indian Brook Ln., Garrison

Putnam

15

17

Noahs Ark Nursery School

P. 0. Box 342, Mahopac

Putnam

53

20

Only For Kids Inc.

577 N State Rd., Briarcliff Manor

Westchester

82

22

Ossining Childrens Center

90 S Highland Ave., Ossining

Westchester

205

51

Palace Little Peoples

15 Fersch Ln., Congers

Rockland

7

32

Pattan Zee Community Nursery

365 Strawtown Rd., New City

Rockland

25

35

Pied Piper Pre-School

P. 0. Box 494, Yorktown Heights

Westchester

50

13

Pitter Patter Child Care

419 Cedar Dr. W, Briarcliff Manor

Westchester

6

51

Playgarten Day Care Center

58 Lake Rd., Valley Cottage

Rockland

125

33

Putnam Assoc. Resource Centers

141 Oscawana Lake Rd., Putnam

Putnam

11

19

Valley
Quality Time Play To Learn

2930 Gomer St., Yorktown Heights

Westchester

18

11

Ramapo Community Nurser
School

8 Old Schoolhouse Rd., New City

Rockland

21

35
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Robin Hill School

70 Wesley Chapel Rd., Suffem

Rockland

72

37

Rockland Learning Center Inc.

136 Concklin Rd., Pomona

Rockland

58

34

Rockn Robins Day Care

78 Kennedy Dr., West Haverstraw

Rockland

18

31

Ruffins Home Day Care

I Gilda Ct, Spring Valley

Rockland

15

37

Sanford Learning Center

7 Moorea Ct., Gamerville

Rockland

1

31

Seed Day Care Center Inc.

2084 Baldwin Rd., Yorktown Heights

Westchester

86

13

Small Miracles Pre-School Ctr.

17 Campwoods Rd., Ossining

Westchester

119

22

Small Miracles Pre-School Ctr.

17 Campwoods Rd., Ossining

Westchester

118

22

St. Dominics Home

57 Ridge Rd., Valley Cottage

Rockland

13

33

St. Lukes Nursery School

P. 0. Box 533, Putnam Valley

Putnam

54

19

St. Pauls Christian Day School

323 S Main St., New City

Rockland

176

35

St. Philips Nursery School

S Mountain Pass, Garrison

Putnam

17

16

Strawberry Road Early Lmg. Ctr.

1770 Strawberry Rd., Mohegan Lake

Westchester

110

10

Teddy Bear Kids Care

89 Havermill Rd., New City

Rockland

7

35

Teddy Bears Childcare

119 W Main St., Stony Point

Rockland

35

30

The Building Block Child Care

845 Fox Meadow Rd., Yorktown

Westchester

80

11

Heights
The Little School House

24 Govan Dr., Stony Point

Rockland

17

30

Thiells Pre-School

64 New Main St., Haverstraw

Rockland

18

31

Wescop Yorktown Heights Head
Start

1974 Commerce St., Yorktown
Heights

Westchester

77

13

YM-YWHA

3566 Crompond Rd., Cortlandt Manor

Westchester

56

10

Yorktown Community Nursery
School

P. 0. Box 1146, Yorktown Heights

Westchester

41

13
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Table D-9: Nursing Homes within the Emergency Planning Zone

Nusn Hom

Adres

Cont

PouainZn

Abbott House

55 Route 9w, Haverstraw

Rockland

24

S31

Assisted Living At Northern
River

89 S Route 9w, Haverstraw

Rockland

136

31

Ata Inc.

1025 Pleasantville Rd., Briarcliff
Manor

Westchester

185

51

Bernstein House

228 Ramapo Rd., Garnerville

Rockland

21

31

Bethel Nursing & Rehabilitation

67 Spdngvale Rd., Croton On
Hudson

Westchester

369

48

Bethel Nursing Home Co. Inc.

17 Narragansett Ave., Ossining

Westchester

128

22

Bethel Senior Residence

62 Springvale Rd., Croton On
Hudson

Westchester

175

48

Bethel Springvale Inn

1719 Narragansett Ave., Ossining

Westchester

160

22

Brandywine Nursing Home Inc.

620 Sleepy Hollow Rd., Briarcliff

Westchester

216

51

Manor
Camary Statewide Service

P. 0. Box 183, Granite Springs

Westchester

17

14

Camary Statewide Services Inc.

P. 0. Box 183, Yorktown Heights

Westchester

16

13

Cedar Manor Nursing Home

P. 0. Box 928, Ossining

Westchester

233

22

Church St. Community
Residence

6466 Church St., Gamerville

Rockland

9

31

Community Based Services Inc.

2466 Broad St., Yorktown Heights

Westchester

30

11

Community Living Corp

725 Kitchawan Rd., Ossining

Westchester

14

12

Cortlandt Hills Group Home

106 Watch Hill Rd., Cortlandt Manor

Westchester

220

4

Country House

2000 Baldwin Rd., Yorktown Heights

Westchester

150

13

Croton House

I Mount Green Rd., Croton On
Hudson

Westchester

13

6

Crystal Run Village Inc.

29 Seymour Dr., New City

Rockland

12

35

Danish Home For The Aged Inc.

P. 0. Box 334, Croton On Hudson

Westchester

20

50

Faith Adult Home Inc.

P. 0. Box 1078, Ossining

Westchester

14

22
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Frind

H

Comforter

FedHome-Holy Cofre7

Aress

P. . Box 2-22, Yorktown Heights

Westchester

615

13

Wscetr

65

1

Friedwald House

475 New Hempstead Rd., New City

Rockland

330

37

Gamerville Home For Adults

P. 0. Box 328, Gamerville

Rockland

45

31

Green Chimneys Childrens
Services

183 Cedar Ln., Ossining

Westchester

11

22

Hudson Valley DDSO

52 Moseman Rd., Yorktown Heights

Westchester

10

13

Institute Applied Human D St. J

Drawer 129, Yorktown Heights

Westchester

21

12

Laurel Manor Adult Home

P. 0. Box 397, New City

Rockland

47

35

Loeb House Inc.

15 Old Route 202, Pomona

Rockland

33

36

Longhill Road Community

2 Long Hill Rd., Highland Mills

Orange

11

25

Hudson Valley DDSO

63 Park Rd., Stony Point

Rockland

8

30

Micah Manor

P. 0. Box 564, Stony Point

Rockland

10

30

Millwood House

45 Shingle House Rd., Millwood

Westchester

12

21

Rockland
Rcln

19
93

34

Mount IvyFaiiy1048
Intermediate Care
Facility

Route 45, Pomona
87S Route 9w, Haverstraw

Rockland

Putnam Assn. Resource Center

329 Main St., Cold Spring

Rockland County ARC

390

31

Putnam

13

23

25 Hemlock Dr., Congers

Rockland

767

32

Sky View Health Care Center

P. 0. Box 130, Croton On Hudson

Westchester

262

6

Sleepy Hollow Adult Home

620 Sleepy Hollow Rd., Briarcliff
Manor

Westchester

38

51

Sunrise Assited Living

233 N Main St., New City

Rocland

116

35

Tolstoy Foundation

P. 0. Box 319, Valley Cottage

Rockland

109

33

Tolstoy Foundation Center

P. 0. Box 578, Valley Cottage

Rockland

69

33

Venturesome

16 New York Ave. 18, Congers

Rockland

12

33

Victoria Nursing Home

25 N Malcolm St., Ossining

Westchester

113

22

Northern Riverview Healthcare
Center

Management

D-19

Address; ,

Nursing Home,

Walter Hoving Home Inc.

I P. 0. Box 194, Garrison

Westledge Nursing Home

2000 Main St., Peekskill

Population" .: Zone

County
I Putnam

Westchester

70

17

213

2

I

Table D-1O: Prisons within the Emergency Planning Zone
N P.rs Boxio
23
Rockland County Correctional Center

P. 0. Box 2393 New

Count
Rockland

275

35

2750

22

city
Sing Sing Correctional Facility

354 Hunter St., Ossining

Westchester

Table D-1 1: Large (Population > 50) HotelslOvernight Camps within
the Emergency Planning Zone

68

40

Rockland

665

39

17 Main St., Highland Falls

Orange

409

26

221 Peekskill Hollow Rd., Putnam

Putnam

150

19

American Budget Inn

32 RR 17, Harriman

Orange

Bear Mountain Inn

Bear Mountain

Best Western
BYO Blair Lodge

Valley
Camp Addison Boyce

Mott Farm Rd., Tomkins Cove

Rockland

250

30

Day Camp In The Park
Inc.

6 Kendall Dr., New City

Rockland

500

35

Holiday Inn Express

1106 Route 9W, Ft Montgomery

Orange

175

26

Hotel Thayer

674 Thayer Rd., West Point

Orange

2255

24

Lanowa Camp

Gate Hill Rd., Stony Point

Rockland

146

30

Palisade Motel

17 Main St., Highland Falls

Orange

110

26

Peekskill Motor Inn

634 Main St., Peekskill

Westchester

119

2

Pig Hill Inn

P. 0. Box 357, Cold Spring

Putnam

21

23

Rockland YMHA-YWHA

900 Route 45, New City

Rockland

54

37

Stony Point Center

17 Cricketown Rd., Stony Point

Rockland

190

30

D-20

1

Vacation Camp For Blind

I111 Summit Park Rd., Spring Valley

Rockland

Watergate Motel

RR Box 9A, Croton On Hudson

Westchester

West Point Motel

156 Main St., Highland Falls

Orange

250

37

64

6

205

26

Table D-12: Hospitals within the Emergency Planning Zone

Franklin Delano Roosevelt VA
Hospital

P. 0. Box 100, Montrose

Westchester

991

48

Helen Hayes Hospital

R.R. Box 9w, Haverstraw

Rockland

621

31

Hudson Valley Hospital Center

Cortlandt Manor

Westchester

120

9

Keller Army Community Hospital

US Military Aca. Bldg. 900, West
Point

Orange

291

24

St. Marys Rehabilitation Center

P. 0. Box 568, Ossining

Westchester

109

21

Stony Lodge Hospital Inc.

P. 0. Box 1250, Briarcliff Manor

Westchester

361

22

Summit Park Hospital

50 Sanitorium Rd. Bldg. A, Pomona

Rockland

108

37

Table D-13: Large Industries (Employment > 150) with the Emergency Planning Zone

A &T Health Care Uc.

339 N Main St., New City

Rockland

550

34

A. F. G. E. Local Union 2440

Fdr. VA Hosp. BId. 13 Rm. 17,

Westchester

160

47

Montrose
Accent Maintenance Corp

109 Croton Ave. Ste. 10, Ossining

Westchester

750

22

American Lisure Facilities Mgt

2 New Hempstead Rd., New City

Rockland

275

35

Barr Laboratories Inc.

P. 0. Box 2900, Pomona

Rockland

170

36

Beacon Community Health
Center

1037 Main St., Peekskill

Westchester

230

2

City of Peekskill

840 Main St., Peekskill

Westchester

200

2

Clarkstown Central School Dst

62 Old Middletown Rd., New City

Rockland

153

35
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Club Fit

P. 0. Box 241, Jefferson Valley

Westchester

160

22

County of Rockland

11 New Hempstead Rd., New City

Rockland

500

35

Data Com Direct Inc.

614 Corporate Way, Valley

Rockland

200

33

Cottage
Department of Social Services

Sanitorium Rd. Bldg. L, Pomona

Rockland

500

37

Dolce Intmational/Crotonville

Old Albany Post Rd., Ossining

Westchester

155

22

Elks Lodge B.P.O.E. 1486

80 Main St., Ossining

Westchester

200

22

Empire Medicare

2651 Strang Blvd., Yorktown
Heights

Westchester

309

11

Entergy

P. 0. Box 215, Buchanan

Westchester

850

1

Geis Toyota Inc.

P. 0. Box 671, Peekskill

Westchester

170

8

Gypsum Plant

P. 0. Box 711, Stony Point

Rockland

215

30

Home Depot

254 Larkin Dr., Monroe

Orange

200

40

Hudson Valley DDSO

P. 0. Box 470, Thiells

Rockland

300

31

IBM

P. 0. Box 218, Yorktown Heights

Westchester

3000

13

Indian Point 1 & 2

Bleakley & Broadway, Buchanan

Westchester

700

1

Inn Credible Caters Ltd

P. 0. Box 337, Central Valley

Orange

200

27

Interstate Lumber & Mill

P. 0. Box 816, Shrub Oak

Westchester

175

10

Jawonio Inc.

260 N Little Tor Rd., New City

Rockland

500

35

Kyto Meridian Diagnostics Inc.

216 Congers Rd., New City

Rockland

170

35

Louis Homick & Co Inc.

152 Broadway, Haverstraw

Rockland

500

31

Macys

700 Lee Blvd., Yorktown Heights

Westchester

200

11

Mark M. D. Geller

18 Squadron Blvd., New City

Rockland

200

35

Maryland Sisters

10 Pinesbridge Rd., Ossining

Westchester

250

21

Micros-To-Mainframes Inc.

614 Corporate Way, Valley

Rockland

157

33

Rockland

180

33

Cottage
Omnicare

704 Executive Blvd., Valley
Cottage

D-22

Philips Research

345 Scarborough Rd., Briarclif
Manor

Westchester

300

51

Putnam-Northem Westchester
BOCES

200 Boces Dr., Yorktown Heights

Westchester

750

15

Rockland County Health Dept

50 Sanitorium Rd. Bldg. D,

Rockland

200

37

13

Pomona
Telemarketing Concepts Inc.

P. 0. Box 600, Yorktown Heights

Westchester

250

Testwell Laboratories Inc.

47 Hudson St., Ossining

Westchester

225

22

Town of Clarkstown

10 Maple Ave., New City

Rockland

313

35

Town of Cortlandt Manor

I Heady St., Cortlandt Manor

Westchester

200

8

Town of Yorktown Inc.

P. 0. Box 703, Yorktown Heights

Westchester

300

13

Tree Preservation Co. Inc.

1950 E Main St. 205, Mohegan

Westchester

160

10

Lake
UPS

1785 Front St., Yorktown Heights

Westchester

200

13

Wal-Mart

3133 E Main St., Mohegan Lake

Westchester

300

10

Warehouse NY Power Authority

P. 0. Box 215, Buchanan

Westchester

800

1

White Plains Linen

4 John Walsh Blvd., Peekskill

Westchester

325

2

Table D-14: Parks within the Emergency Planning Zone

Anthony Wayne Recreation
Area-Harriman State Park
Bear Mountain State Park

39

State

5,033

Beaver Pond
Campgrounds-Harriman
State Park

40

State

411

Blue Mountains

4, 2

Westchester

82

Congers Lake Memorial
Park

33

Rockland

470

Croton Gorge Park

5

Westchester

50

D-23
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Croton Point Park

6

Westchester

Franklin D. Roosevelt State

13

State

460
Still gathering Info

George's Island Park

4

Westchester

43

Harriman Group Camps

40

State

3700

Harriman Hikers

40

State

180

High Tor State Park

31, 34

State

300

Lake Sebago BeachHarriman State Park

40

State

6000

Lake Tiorati BeachHarriman State Park

40

State

2700

Lake Welch BeachHarriman State Park

40

State

8400

Mohansic Park and Golf
Course

12

Westchester

248

Silver Mine-Harriman State
Park

40

State

600

Stony Point Battlefield State
Historic Site

29

State

170

Park
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Appendix E: KLD's Evacuation Network
from Field Survey
Table E-1: KILD's Evacuation Network from Field Survey
(Designated Evacuation Routes from County Plans)

2

Bear
Mountain
State Pkwy.

701-420-279-278

2

30

1

45

2

Hudson St.

933-772-764-773

2

30

1

25, 30

Croton Dam
Rd.

827-947

2

30

1

30,25

6

Us 9

784-785

2

30

2

55

6

CPP

972-1017

2

30

1

15

8

Oregon Road

906-745-743

2

30

1

30

9

Crompond
Road

712-273

2

30

1

45

9

Croton Ave.

779-826

2

30

1

30

10

Locust Ave.

457-732

2

30

1

30

10

East Main St.

468-732

2

30

1

35

10

Taconic
Pkwy.State

753-271

2

30

2

55

10

Crompond

273-713-714

2

30

1

45

.95

Road
11

Route 202

716-717-718

2

30

1

45

11

Route 35

840-720

2

30

1

35

12

Taconic

2

30

2

55

2

30

1

30

Pkwy.
12

Route 129

817-818
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Moseman
Ave.

951-843-844

2

30

I

30

Rd.Lake
Croton

820-821-838-848

2

30

1

40

14

Route 6

737-739

2

40

1

40

14

Tomahawk
St.

761-724

1

30

.59

1

30

.334

14

Granite
Springs Rd.

763-762-761

30

1.36

30

1.54

15

Moseman
Ave.

844-477-846

2

30

1

30

15

Route 100

850-846

2

30

1

45

16

Route 9D

311-310

1

30

1

45

16

US 9

322-321

2

30

1

50

17

Route 9D

307-303

1

30

1

45

17

US9

320-319, 318-316

2

30

1

50

18

Conopus

435-328

2

30

1

30

13
13 13

3.42

Hollow Rd.
19

Route 21

346-348

2

30

1

30

19

Route 15

328-329

2

30

1

30

20

6N

360-423

2

30

1

40

21

Taconic

866-865

2

30

2

55

Pkwy.
21

Route 133

1049-1120

2

30

1

35

22

US 9

1047-867

2

30

2

55

23

Route 9A

303-302

1

30

1

45

24

Route 293

553-552

1

55

2

55

26

Route 9W

508-555-556

1

40, 55

2

30,40
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27

Route 34

546-547

1

30

1

50

27

Route 9

543-323

2

30

1

50

30

Route 106

153-286

2

30

1

55

31

Route 202

36-16

1

55

1

40

32

Route 303

193-67

1

30

1

55

34

Zukor Rd.

186-185

2

30

1

45

34

N Little Tor
Rd.

40-41

1

30

1

50

35

PIP

43-9

2

30

2

55

35

N Little Tor
Rd.

177-9

2

30

1

45

37

Route 202

3-2

1

30

1

50

37

Route 45

22-166

2

30

1

45

39

Route 9W

605-512

2

55

1

55

39

PIP

132-133

2

30

2

55

48

Route 9A

790-791

2

30

1

35

48

US 9

781-782

2

30

2

55

Furnace
Dock Rd.

799-802

2

30

1

30

48
49

Maple Ave.

774-775

2

30

1

30

Furnace
Dock Road

775-962-903-776

2

30

1

30

50

Quaker
Bridge Road

851-747

2

30

1

30

51

Route 9A

876-877

2

30

2

45

51

Sleepy
Hollow Rd. N

887-889

2

30

1

30
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Appendix F: Details on Alert and Notification
System Review
Meteorological Conditions around Indian Point 1
Table F-1: Indian Point Site Wind Direction Distributions at 33 ft. Elevation
Direto

Frqunc

of

Ocurnc0%

N

5.9

NNE

12.7

NE

14.7

ENE

5.6

E

2.2

ESE

1.2

SE

1.4

SSE

2.2

S

6.9

SSW

9.3

SW

8.7

WSW

3.3

W

3.2

WNW

4.2

NW

8.2

NNW

6.2

CALM

4.1

'Final Environmental Statement Related to Selection of dte Preferred Closed Cycle Cooling System at Indian Point 3 (Dccmber 1979), pages I 12.
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Table F-2: Indian Point Site Wind Speed Frequency Distribution at 33 ft Elevation
Wind Speed Category (mph)

Frequency Distribution(%)

0-3

51.3

4-7

34.6

8-12

12.2

13-18

1.7

19-24

0.1

24+

0.0

Table F-3: JFK International Airport (NYC) Temperature, Precipitation
and Humidity (Monthly Means)
Month

Temperature

Precipitation

Humidity(%)

Humidity(%)

Humidity(%)

Humidity(%)

(F)

(inches)

Hours I

Hours 7

Hours 13

Hours 19

Jan

31.4

2.69

69

71

59

64

Feb

32.2

3.05

67

70

58

62

March

39.3

3.77

68

70

57

63

April

49.9

3.59

70

69

55

65

May

59.8

3.54

76

70

57

68

June

69.5

2.98

80

74

61

72

July

75.1

4.04

77

73

57

70

Aug

73.6

4.30

78

76

57

71

Sept

67.0

3.31

79

78

57

70

Oct

57.3

2.76

75

77

54

68

Nov

46.5

3.90

72

74

57

67

Dec

34.9

3.60

71

73

61

66
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Functionality of the Sound Propagation Model
The sound propagation model used to generate the siren-level contours is a very simplistic model
that essentially adds up the attenuation caused by different factors using empirical formulas for
each factor. Attenuation is the process by which the intensity of sound is diminished as sound
waves move through the air due to various environmental factors. When sound is produced by a
siren the waves travel in all directions. The intensity of sound is distributed between all
directions. This phenomenon is known as the spherical spreading of sound. The model uses what
is known as an inverse-square-law dependence to calculate the attenuation due to spherical
spreading of sound waves in the atmosphere.
Also, since sound waves are essentially compressions and rarefactions 3 of air in the atmosphere,
as these compressions and rarefactions move through the air, some of the energy is absorbed
internally by the air molecules. This results in lesser energy of motion of the air molecules itself
and hence results in the decrease in intensity of the sound waves. The amount of sound wave
energy that is absorbed in the air depends upon various factors such as the temperature,
humidity, and atmospheric pressure. The sound propagation model used in the study uses
seasonal averages of the maximum temperature and early afternoon relative humidity for the
region to estimate air absorption coefficients at a single-tone siren frequency of 400 Hz and a
dual-tone frequency of 600 Hz.
" In addition, it is an experimentally observed fact that turbulence in air causes scattering of
sound waves which, in turn, results in loss of acoustic energy. The model uses two
expressions to account for the attenuation due to scattering for the single- and dual-tone
sirens.
" Sound waves that emanate from a siren source take several different paths as they travel
through the air. Those waves that hit the ground get partially absorbed and so the reflected
waves are attenuated by a factor that depends on the type of ground cover. In other words, if
the ground cover is heavily forested, the amount of attenuation is different from the amount
of attenuation that results from a ground cover that is rural or suburban. The model considers
three different kinds of ground cover, namely water, rural/suburban, and heavily forested.
Based on the experimental data presented in the report (page AS), it is evident that the
formula used for either the heavily forested case or the rural/suburban case fits better at
distances closer to the sirens.
* The underlying model used to predict the attenuation caused by barriers is based on the
assumption that the barrier in question is thin relative to the distance that the sound wave
travels. The actual terrain is treated as a series of thin barriers and the maximum of this
series is taken as the resulting attenuation because of the hilly barrier.
* The type of temperature and wind-speed gradient5 that is present at any time in the
atmosphere has a significant effect on the sound wave energy. For instance, a positive
Inverse-square low dependence in general means that the intensity falls as the square of the distance from the source. In other words, if the
distance from the source increases by a factor 2, then the intensity decreases by a factor of 4, if the distance increases by a factor of 3, the
intensity decreases by a factor of 9 and so on.
3 Rarefactions as against compressions, are minimum pressure areas in the air
'In acoustics, this is called the classical Fresncl Difliaction model
Tenperature or wind-speed gradient is defined as the change in the value of temperature or wind-speed with height above ground. So a positive
gradient signifies maincrease in value over height while a negative gradient signifies a decrease in value over height.

F-3

temperature and wind-speed gradient actually results in an increase in sound level than what
would be expected under normal conditions. In contrast, if the temperature and wind-speed
gradient is negative then there is a significant amount of propagation loss. The sound
propagation model used in this study chooses to ignore the effect of the temperature gradient.
This makes the model more conservative because the principal effect of ignoring the
temperature gradient is to decrease the predicted sound levels in the model.
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FEMA Portal
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I

Orange
County
Reception
Center

I

t

Vehicle
monitoring
station survey
vehicle was not
adequate. The
probe was held
several inches
above the
vehicle and
moved the
probe
approximately
one foot per
minute, which is
too slow.

I

+

November
15,2000

No
recommendation
noted.

November
15, 2000

The School
Procedure for
Putnam County
should be updated
to include
information about
how and where
parents would be
notified about
protective action
recommendations
(especially if they
occur after Darents

r
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.1.

Drill was
stopped and
controller
was
Immediately
told of his
error.

i.

Issue not

I

Putnam
County
Emergency
Operations
Center

The Implementation of
school procedures at
the exercise raised
some concern about
the completeness of
the county's school
procedures.

n

G-3

-

4

No
corrective
action noted.

i

The corrective action
should be properly
documented.

specifically
noted as an
Area
Requiring
Corrective
Action.

_

_

_

_

Issue not

specifically
noted as an
Area
Requiring
Corrective
Action.
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nave aireaay oeen
notified to pick up
their children at a
reception center
located outside of
the Emergency
Planning Zone).
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Putnam
County Field
Monitoring
Teams

Field Monitoring Team
B did not include a
filter counting holder,
as indicated in the
procedure. However,
an alternate sample
counting geometry
was used that is in the
procedure

November
15, 2000

A filter counting
holder should be
included in the
supply list.

No
corrective
action noted.

Issue not
specifically
noted as an
Area
Requiring
Corrective
Action.

FEMA
Narrative
Report
for Indian
Point 3
Nuclear
Power
Station

Rockland
County Field
Team
Coordination
and Dose
Assessment

Was unable to access
Meteorology
Information and Dose
Assessment System
system (Plume Dose
Projection model)
because it wouldn't
accept the password.

November
15, 2000

Should test to
make sure that all
passwords are
available to access
needed software.

No
corrective
action noted.

Issue not
specifically
noted as an
Area
Requiring
Corrective
Action. The
field
coordination
team was
able to make
a plume dose
assessment
using
alternative
methods.

FEMA

State of New
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Using a hard copy
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Should be

State did not
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York
Emergency
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action noted.

an out-ofsequence
exercise prior
to December
31,2001

l

Rcm

V~I1.1 III

4.

No
corrective
action noted.

utility to resolve the
cause of the
problem with
Meteorology
Information and
Dose Assessment
System. If a
permanent repair
cannot be made,
proceed with a
different approach.

4.

Cm

%.VJI1%'IUVO

4.

Work with the

November
15, 2000

Additional

Atin

should convey
changes to the
dosimeter
correction factor
and corresponding
revised exposure
reporting limit
values. This
includes informing
emergency field
workers. The plan
and procedures
should be
reviewed and
revised when
needed.
I

Inoperable
Utility Supplied
Data System in
Rockland,
Westchester,
and Orange
Counties. The
utility-supplied
Meteorology
Information and
Dose
Assessment
System terminal
and printer was
Inoperative In
the county
Emergency
ODerations

Corctv

eomnain

the dosimeter
correction
factor, and
associated new
exposure
reporting limits
to Rockland
and
Westchester
Counties. In
addition, the
State did not
provide
guidance on
how to use this
Information.

for Indian
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Power
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Should be
addressed in
an out-ofsequence
exercise prior
to December
31, 2001.
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exercise.
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State of New
York Joint
News Center

Rumor control
telephone
number should
be Included on
documents
distributed to
the media and
public.

November
15,2000

Place the rumor
control number on
all documents.

No
corrective
action noted.

Should be
addressed In
an out-ofsequence
exercise prior
to December
31,2001

FEMA
Narrative
Report
for Indian
Point 3
Nuclear
Power
Station

State of New
York Joint
News Center

No follow-up
messages were
sent to the
Emergency
Alert System
station.

November
15, 2000

Ensure that
procedures
regarding follow-up
special news
bulletins are
followed at the
Joint News Center.

No
corrective
action noted.

Should be
addressed in
an out-ofsequence
exercise prior
to December
31, 2001

FEMA
Narrative
Report
for Indian
Point 3
Nuclear
Power
Station

State of New
York Joint
News Center

At the media
briefing
conducted at
1035 hours, the
Westchester
County Public
Information
Officer
announced at
1039 hours that
sirens had been
sounded at
1041 and the
Emergency

November
15, 2000

When an alert and
notification
sequence is
scheduled, the
media briefings
should be delayed
until after the
Emergency Alert
System broadcast.

No
corrective
action noted.

Should be
addressed in
an out-ofsequence
exercise prior
to December
31, 2001
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message had
been broadcast
at 1044 hours.
This was prior
to events. The
media briefing
should have
been delayed
until after the
alert and
notification
activity had
concluded.
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Putnam
County
Emergency
Operations
Center

Emergency
Alert System
message 4
discusses how
traffic control
has been
established to
restrict access
to the county.
This was found
not to be true.

November
15, 2000

Ensure that draft
Emergency Alert
System messages
are reviewed for
accuracy before
approval Is given,

No
corrective
action noted,

Should be
addressed in
an out-ofsequence
exercise prior
to December
31,2001

FEMA
Narrative
Report
for Indian
Point 3
Nuclear
Power
Station

Putnam
County Field
Monitoring
Teams

Procedure 4 in
step 2.3 under
"Airborne
Survey
Techniques"
calls for a
source check
on the Eberline
RM-14 meter

November
15, 2000

Putnam County
Field Team A
should receive
further training on
performing source
checks.

No
corrective
action noted.

Should be
addressed in
an out-ofsequence
exercise prior
to December
31, 2001
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using me Us137 check
source. These
source checks
were not
performed. The
equipment also
Included a CD
V-700 survey
meter.
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Putnam
County Field
Monitoring
Teams

Team B's RM14 Instrument
alarm and
flashing light
could not be
turned off
during checkout.

November
15, 2000

A spare RM-14
Instrument should
be available to the
Putnam County
Field Teams.

No
corrective
action noted,

Should be
addressed In
an out-ofsequence
exercise prior
to December
31, 2001
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Report
for Indian
Point 3
Nuclear
Power
Station

Putnam
County Field
Monitoring
Teams

Field Team B
did not protect
the detector
from
contamination
during
particulate air
monitoring. The
detector should
have been
covered by thin,
transparent
plastic to avoid
erroneous
readings and
contamination.

November
15, 2000

Field Team B
should receive
further training on
performing
particulate air
monitoring.

No
corrective
action noted.

Should be
addressed in
an out-ofsequence
exercise prior
to December
31, 2001
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atNovemberoretve

Communication
between
Rockland and
Bergen
counties needs
to be improved.
Bergen County
continuously
needed to
contact
Rockland
Emergency
Operations
Center to get
Information that
should have
been
transmitted.

November
15,2000

Rockland
County
Reception
Center

There was only
one female
monitor for the
female shower
at the Tappan
Zee Reception
Center, and two
are required.

Rockland
County
Reception
Center

Holding areas
In the cafeteria
at the Tappan
Zee Reception
center are not
designated for
evacuees
awaiting

FEMA
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Rockland
County
Emergency
Operations
Center
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Nuclear
Power
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cin

Cmet

Rockland County
should provide a
standard operating
checklist for the
Rockland/Bergen
County liaison that
will prompt the
liason to notify
Bergen County.

No

November
15, 2000

Additional female
monitors should be
trained to assure
thatstaffing for the
female
decontamination
area is sufficient.

No
corrective
action noted.

Should be
addressed in
an out-ofsequence
exercise prior
to December
31, 2001

November
15, 2000

The diagram of the
reception center
should include
designated areas
for evacuees
awaiting
transportation to
shelters or private

No
corrective
action noted.

Should be
addressed in
an out-ofsequence
exercise prior
to December
31, 2001
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corrective
action noted.

Should be
addressed In
an out-ofsequence
exercise prior
to December
31,2001
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Westchester
County
Medical Drill

The medical
team failed to
Isolate and
control
radioactive
contamination
within the
treatment room.

November
15, 2000

No
recommendation
given,

No
corrective
action noted,

FEMA
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for Indian
Point 3
Nuclear
Power
Station

Rockland
County School
Bus Run

One of the bus
drivers at Brega
Bus Company
was not aware
that teachers
are required to
be with children
on evacuation
buses.

November
15, 2000

No
recommendation
noted.

With the
concurrence
of the
controller,
the drill play
was stopped
and the bus
driver was
informed of
the
requirement.

FEMA
Narrative
Report
for Indian
Point 3
Nuclear
Power
Station

Rockland
County School
interviews

A school official
at the
Cornerstone
Christian
School in
Rockland
County was not
familiar with the
school plan on
October 17,

November
15, 2000

Provide training to
both the principal
and staff of the
Cornerstone
Christian School
on the details and
logistics to
accomplish all
actions needed.

The school
received
training on
November
13, 2000.

G-1O

Should be
addressed in
an out-ofsequence
exercise prior
to December
31,2001
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Rockland
County School
Interviews
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Findn
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Dat

of,

November
15, 2000

Adtoa

Review the plan to
ensure evacuation
time estimate form
the staff is current
and travel planning
is accurate

Cmet]Rcmedto

The principal
demonstrate
d that she
was familiar
with the plan
on
November
29,2000.
She

correctly
indicated
that the
evacuation
time
estimate for
her school Is
1 hour.
4

Copies of the
appropriate
plans and
procedures
were not
available for
review at the
Playgarten
Preschool, nor
were copies of
the Information
that Is sent to
the parents
concerning
oossible

SttdCretve

xriFeRcmedtin-con

A school official
at the
Cornerstone
Christian
School in
Rockland
County was
only able to
provide
estimated travel
times to reach
the school
reception center
and was
unfamiliar with
the evacuation
time on October
17,2000.
4

Rockland
County School
interviews

Sinfcn

I

November
15,2000

J.

I

4.

Rockland County
Fire and
Emergency
Services should
provide the
preschool with
copies of the
appropriate plans
and procedures,
which should be
kept at hand for
reference in event
of an emergency.
J _____________________
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The director
had copies
and
demonstrated
knowledge
of the plan
on
November
29, 2000.
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Rockland
County School
interviews

A school official
at Playgarten
Preschool was
not sufficiently
familiar with the
notification
procedures In
the event of an
Incident at
Indian Point.

November
15, 2000

The Rockland
County Official of
Fire and
Emergency
Services should
provide regular
training to the
director and
teachers.

The director
had copies
and
demonstrated
knowledge
of the plan
on
November
29, 2000.

FEMA
Narrative
Report
for Indian
Point 3
Nuclear
Power
Station

Rockland
County School
Interviews

No guarantee
that teachers
would stay with
kids during an
emergency
because of their
own family
concerns.

November
15, 2000

The Rockland
County Official of
Fire and
Emergency
Services should
visit the school to
determine If the
teachers would be
willing to stay with
their classes if they
are evacuated to a
host school.

The director
confirmed
on
November
29,2000,
that staff Is
now aware
of their roles
and
responsibilities during a
radiation
emergency.

FEMA
Narrative
Report
for Indian
Point 3

Rockland
County School
interviews

School officials
at North
Rockland High
School did not
have a copy of

November
15,2000

Copies of the plan
should be kept In
appropriate
administrative
areas.

The principal
had a copy
of the school
emergency
plan
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avallaote on
November
29, 2000.

Ieraaiological
emergency
response plan
or procedures
readily
available.

Power
Station

cin
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Rockland
County School
Interviews

No
accountability
system was in
place for
children who
drive
themselves off
of the Rockland
High School
campus.

November
15, 2000

Commuter
students should be
constantly
supervised by their
teachers. The plan
should be revised
to Indicate that all
students will
evacuate together
on buses.

The principal
agreed to
recommendation, and
an
announcernent will be
made in the
event of an
evacuation.

FEMA
Narrative
Report
for Indian
Point 3
Nuclear
Power
Station

Rockland
County School
Interviews

North Rockland
High School
reported that 86
buses would be
needed to
evacuate the
school. The
Rockland
County plan
states that the

November
15, 2000

Determine the
correct numbers of
buses needed to
evacuate and
ensure resources
are available,

The principal
confirmed
on
November
29,2000,
that the
correct
number of
buses was
46.

November
15, 2000

The school should
review its plans

It was
confirmed

school only
needs 46,
leaving the
possibility for a
shortage.
FEMA
Narrative

Rockland
County School

North Rockland
High School
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the students
would be
boarding the
same buses
they take to
school (instead
of boarding by
class) during an
evacuation.

an evacuation in
light of federal
guidance on the
subject.

school
district

would use
the same
evacuation
procedures
for a
radiological
emergency
as are used
for winter
storm
dismissal.
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for Indian
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Nuclear
Power
Station

Rockland
County School
interviews

No guarantee
that teachers
would
accompany
students on
buses during
evacuation.
This could be a
contractual
issue.

November
15, 2000

Teachers should
be asked of their
willingness to
board buses with
their classes, and if
most are unwilling,
an alternative
procedures should
be determined.

The principal
confirmed
that
teachers
would dde
the school
buses.

FEMA
Narrative
Report
for Indian
Point 3
Nuclear
Power
Station

Rockland
County School
interviews

School officials
were only able
to provide
estimated travel
times to reach
the school
reception center
and were
unfamiliar with
the evacuation

November
15, 2000

Review the plan to
ensure that the
evacuation time
estimate of North
Rockland High
School is I hour.

Principal
confirmed
the 1-hour
time period
on
November
29, 2000.
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Ingestion
Pathway
Exercise

New York
State
Emergency
Operations
Center

Implementation
issues
associated with
relocation and
re-entry were
not adequately
communicated
to the staff or
public, and
were not fully
coordinated
with other
organizations.

May 25-

A recorder should
No
be designated to
corrective
ensure that key
action noted.
information is
successfully
communicated
from command
and control to staff
and the public.

FEMA
Final
Exercise
Report
for Indian
Point 2
Nuclear
Power
Station
Ingestion
Pathway
Exercise

New York
State
Emergency
Operations
Center

Implementation
of protective
actions were
not fully
coordinated
with other
organizations,
such as the
affected
counties (reentry policy).

May 2527, 1999

No
recommendation
noted,

No
corrective
action noted.

FEMA
Final
Exercise
Report
for Indian
Point 2
Nuclear

New York
State Joint
News Center

Cellular
telephone used
by State
Sampling
Teams did not
operate
property.

May 2527, 1999

An improved
communications
system should be
used for the field
teams.

The cellular
telephones
Issued to the
three New
York State
Sampling
Teams sent

27, 1999

G-15

Report

Jurisdiction

Area Requiring
Corrective
Action

Other Significant
Finding

Date of
Exercise

Stated
Recommendation

P-'ower
Station
Ingestion
Pathway
Exercise

Corrective
Action

inio mne neio
during the
May 1999
Ingestion
Exercise
operated
without
malfunction.

FEMA
Final
Exercise
Report
for Indian
Point 2
Nuclear
Power
Station

Putnam
County Traffic
Control Points

Putnam Valley
Police Officer
stated he would
take one
Potassium
Iodide tablet
upon arrival to
the traffic
control point.

June 24,
1998

Putnam Valley
Police Officers
should be given
additional training
on Potassium
Iodide procedures.

Putnam
Valley Police
Department
no longer
exists.

FEMA
Final
Exercise
Report
for Indian
Point 2
Nuclear
Power
Station

Putnam
County
Emergency
Worker
Decontamination Station

Monitors were
unfamiliar with
the minimum
reporting levels
for
contamination
on vehicles.
Various reports
were given.

June 24,
1998

Provide additional
training on
contamination
levels,

ARCA to be
corrected
during the
next biennial
exercise.

FEMA
Final
Exercise
Report
for Indian
Point 2
Nuclear

Rockland
County
Emergency
Operation
Center

Inaccurate
monitoring
location
descriptions,
Three out of
four sites
assigned for

June 24,
1998

All procedures in
the radiological
emergency
response plan
which reference
monitoring
locations should be

The
monitoring
location
descriptions
were revised
and are now
accurate.
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Rockland
County
Emergency
Operation
Center

Area personnel
dosimeter
monitors at the
Rockland
Emergency
Operations
Center were not
read In
accordance
with the plan,
which Includes
a prescribed
schedule for
jurisdictions
within the 10mile Emergency
Planning Zone.
Outside air
ventilation was
not dosed off
as required for
a facility within
the 10-mile
Emergency
Planning Zone.

June 24,
1998

Additional training
Is required to
ensure that area
personnel
dosimeter monitors
are read per
prescribed
schedules and that
building air
ventilation systems
are Isolated from
sources of outside
air when there is
potential for
exposure.

Radiological
monitoring
personnel
were
assigned to
provide
continual
monitoring
of the facility
and to
ensure that
area
dosimeters
were read
throughout
the exercise.

FEMA
Final

Rockland
County

The Emergency
Operations

June 24,
1998

The Rockland
County Plan

No
corrective
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Center Director
did not
adequately
advise schools
to evacuate
during the
emergency
phase. He
waited until the
Site Area
Emergency
ECL to being
evacuation of
certain schools.

Emergency
Operation
Center

1.

te

1.

enato

Adtoa

Acio

snoulo De reviseu
to allow for

Commenu¶Jp~pI~t

RecommlI,~pendaion.-

action noiea.

evacuation of
schools prior to the
declaration of the
Site Area
Emergency ECL.
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Rockland
County Field
Monitoring
Teams

Team member
was unfamiliar
with instrument
operability
checks. His
actions could
not be
guaranteed to
provide
adequate test of
Instrument
operability

June 24,
1998

Team members
should be given
additional handson training on each
of the instruments
that they are
expected to check
and use. Then
each team
member should
perform all steps to
ensure thorough
knowledge of
operability
procedures.

Field
monitoring
team
members
demonstrated complete
knowledge
of the use of
the
instrumentat
-ion.

FEMA
Final
Exercise
Report
for Indian

Rockland
County Field
Monitoring
Teams

Team unfamiliar
with air
sampling and
counting
instrumentation.

June 24,
1998

Team members
should be given
additional handson training on each
of the Instruments

Team
members
demonstrated
famillarizat-

G-18
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tflat tney are
expected to check
and use.

Ion wiE Me

air sampling
instruments
and
procedures
for taking air
samples and
obtaining
field
monitoring
data.
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Rockland
County
Congregate
Care Center

Rockland
County did not
demonstrate
the ability to
provide
congregate
care for
evacuees
following an
Incident.

June 24,
1998

Congregate care
provisions should
be demonstrated
during the week of
February 8, 1999

No
corrective
action noted.

FEMA
Final
Exercise
Report
for Indian
Point 2
Nuclear
Power
Station

Westchester
County School
Interviews

An Ossining
Bus driver was
not familiar with
the reporting
requirements
for
contamination,
He reported
100R-not 1, 3,
and 5R.

June 24,
1998

Provide additional
training on
emergency worker
exposure control.

This Area
Requiring
Corrective
Action was
cleared by
providing
additional
training on
emergency
worker
exposure
control and
during a

G-19

Repor

Juisito

Are

Reurn
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Corecdtive
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Dateof

Fidn

orcie
Stae

ExerciseII1

Reomnain

cin

Adtoa

E

Cmet

Rcmedto

Actio

suosequeni
Interview of
another bus
driver on
July 24,
1998.
I

FEMA
Exercise
Report
for Indian
Point 3
Nuclear
Power
Station

New York
State Joint
News Center

FEMA
Exercise
Report
for Indian
Point 3
Nuclear

Orange
County Field
Monitoring
Teams

I

t

4

The Joint News
Center has very
little ventilation
and air
conditioning is
limited. Extreme
heat caused
increasingly
unhealthy
working
conditions. The
Westchester
County
Commissioner
of Health
declared that
the building be
dosed after
staff
experienced
adverse health
effects.

April 10,
1996

The radiological
staff
demonstrated
Insufficient
familiarity with
the use of the

April 10,
1996

G-20

I-

Correct the

A total of 18

ventilation and the
air conditioning
problems.

new air
conditioners
have been
Installed in
all the
working
rooms. Also,
a powered
roof vent
has been
Installed in
the main
media
briefing
room.

Additional training
may be needed for
field team
personnel.

The
radiological
monitoring
staff
demonstratI ed a

A new
Emergency
Operations
Center Is
being built for
Westchester

County.

There was
no reference
date for
when the
corrective
action '_I

ReportJurisdiction

Area

*equrn

Ote

Corrective~~~~~I

Sinfcn

aeo

ttd

FiningEecs
I

eo

orcie

mnain

Adtoa

Acin

Cm

et

Rcm

Acio

Saower
Station

insuumeniaiion

4

1

Rockland

County
Emergency
Operation
Center

&

The Bergen
County
Emergency
Operations
Center was not
given
Information on
the decision to
terminate the
exercise. The
Bergen County
Liaison was
released from
the Bergen

+-.--------.--&

No
recommendation
noted.

Workers in

Rockland
County staff
person
serving as
Rockland

County
Liaison to
Bergen

County
remained at
the Bergen

County
Emergency
Operations
Center until
the end of
the exercise.

Emergency
Operations
Center at 1415
and was not
replaced.
Rockland

I

4.

April 10,
1996

County

FEMA

CU.

understanding in the
use of
instrumentat
-ion in the
performance
of field
activities
related to
field team
monitoring
operations.

misinterpreting
range settings
and by using a
calibration
source without
removing a
shielding cover.

FEMA
Exercise
Report
for Indian
Point 3
Nuclear
Power
Station

uuuil

1Jvuuu9I

by

April 10,

G-21

No

Vehicle

4.

edto

Reor

Report
for Indian
Point 3
Nuclear
Power
Station

Juidito

I.uuny
Emergency
Worker
Personnel
Monitoring
Center

Are

Reuiin

unmewrgIny

Ote

.5

Sinfcn

Dat

of

Orr
I •IU

Stte

PW I
It+lJI I II IUI

worker
monitoring and
decontamination were aware
of their dose
limits of 1R, 3R
and 5R, but
vehicle
monitors were
unsure of dose
limits and the
units mR versus
R.

Corctv

UUI I

noted.

were aware
of dose
limits. Signs
and
personal
cards also
listed
exposure
limits.

FEMA
Exercise
Report
for Indian
Point 3
Nuclear
Power
Station

Rockland
County
Emergency
Worker
Personnel
Monitoring
Center

Vehicle
monitors did not
monitor the
wheel wells in
order to
determine if
contamination
existed In the
wheel well area.

April 10,
1996

No
recommendation
noted.

Vehicle
monitors
correctly
filled out the
vehicle
contamination report
form.

FEMA
Exercise
Report
for Indian
Point 3
Nuclear
Power
Station

Westchester
County Field
Monitoring
Teams

Field monitoring
Team I did not
always read
their dosimeters
every 30
minutes

April 10,
1996

No
recommendation
noted.

Field Team
HD-1
scrupulously
read their
dosimeters
every 15
minutes and
recorded all
information

G-22

Adiioa
*

Report

Juidito

Are

Reuiin

Coretv

FEMA
Exercise
Report
for Indian
Point 3
Nuclear
Power
Station

Westchester
County
Reception
Center and
Congregate
Care Center

There were four
trained
monitors;
however, two
monitors took
an extreme
amount of time
monitoring the
evacuees.

Westchester
County
Emergency
Worker
Personnel
Monitoring
Center

Vehicle
monitors rested
their hands on
the
contaminated
tire then
continued to
monitor the
vehicle causing
the potential
contamination
of worker and
monitoring
equipment.

______

FEMA
Exercise
Report
for Indian
Point 3
Nuclear
Power
Station

Othe

Siniicn

Dat

of.-

-StedCrciv

FidnIxrie

S

Rcomnain
April 10,
1996

A

G-23

Atoom

No
recommendation
noted.

-L

April 10,
1996

ýAdtoa
*

et

Rcm edto

Portal
Monitors
monitored
evacuees in
1- seconds
and once
contamination was
found, handheld
Instruments
were used to
scan.
&

No
recommendation
noted.

-

I

Monitors

followed
proper
procedures
while
conducting
vehicle
monitoring.

Table G2: Areas Requiring Corrective Action Noted in FEMA Exercise Reports for Millstone
Repor

FEMA
Narrative
Report
for
Millstone
Power
Station

Juidito

Are

Fishers Island
EOC

Fishers Island
EOC

Sinfcn

Dat

4-

of

I

May 1,
2002

G-24

Corctv

Additinal

If the School
Superintendent
has any
recommendations
or concerns about
the evacuation
plans, she needs
to address them to
Town of Southold
Emergency
Management
Officials. The
Superintendent
may not have all
the information she
need on the
evacuation plan.

2002

+

The Town of Southold
Emergency
Management official is
giving Fishers Island
EOC staff EAS
messages verbaly over
the telephone and not
using the pre-scripted
PARs that are Included
In the plan. To avoid
any misinformation that
may result in the
translation of writina

Stte

May 1,

The Supeintendent of
the Fishers Island
School District stated
during the interview at
the EOC that she felt
the evacuation plan for
Fishers Island school
children Is totally
inadequate. She also
stated that if the order
to evacuate Is given,
the she may not
accompany school
children to the host
community.

I

FEMA
Narrative
Report
for
Millstone
Power
Station

Ote

Other
Officials with
authority
would
accompany
school
children on
the ferry to
the host
community.
School
children on
Fishers
Island would
be evacuated
at the same
time as the
general
population.
+

If the Town of
Southold wants
Fishers Island to
activate their siren
before the
Connecticut Area
IV Coordinator
starts the call down
siren activations,
they must provide
EOC staff with a
pre-scripted PAR.
It may be best to

4

4-

Repor

Juidito

Are

Ote

Sinfcn

Dat

of

Stte

FEMA
Exercise
Report
for
Millstone
Power
Station

the call down and
have Fishers
Island do It In
sequence with the
others and this
way they assure
themselves of
receiving the
proper pre-scripted
PAR chosen for
EAS broadcast.
This will also
eliminate any
confusion that may
result In having
Fishers Island
activate their siren
well ahead of
everyone else.

4.

State of
Connecticut
State
Emergency
Operations
Center

4.

The State
OEM and the
towns did not
coordinate
effectively,
e.g.,
Implementing
the same
precautionary
activities and
protective
actions. This
had the

Additional

wait For the Area IVCoordinator to start

down Important
information over the
phone, It is best to
have the
Communications
Officer at the EOC to
read from pre-scripted
messages from the
plan. This also results
In Fishers Island in
activating their siren
before the Area IV
Coordinator starts the
call down activation of
the other
municipalities' sirens
which could lead to
confusion.

1.

Corctv

May 1,
2002

G-25

4

The State OEM
Director must
reinforce to State
agencies that all
direction given to
towns be
coordinated
through the
Director's office.
The State must
ensure that towns
are compliant with
its direction and do

+

4

These issues
will need to
be corrected
by additional
planning,
further
training in
local and
State
coordination
protocols
and,
oossiblv.

Reor

Juidito

Are

Ote

Requ'iring*
I

Sigifian

F~indung

Dat

of

I6SttdCretv

Exercis

poteniai to

4.

State of
Connecticut

OEM Area IV,
Colchester

4

4.

May 1,
2002

G-26

Recommenda(.I.111161t*io

some

changes in
procedures.

1

Conduct training
on the need to pay
more attention to
Incoming
messages and
ensure the
messages are
distributed to
appropriate staff
members for
proper action.
Change the plan to
reflect a
requirement for the
Area IV
Coordinator to
advise the State
EOC of any
actions taken by
EPZ communities.

S

Commen

Independent
actions once a
Declaration of a
State of
Emergency has
been made.
t

Area IV staff
did not inform
the State EOC
of early
dismissal of
schools in the
Town and City
of Groton

Actio

not Wae

negatively
Impact public
safety.

FEMA
Exercise
Report
for
Millstone
Power
Station

ddtoa

Recommenda.JI~,IgIt~ion

I

I

This
prevented
the Director
and the State
Media Center
from
providing
information
to the public
as to the
status of the
school
children in
the Groton
School
District. The
lack of
information
about the
Groton
School
District would
have brought
undue stress
and concern
to the
oarents who

Repor

Jrsdito

Are

Othe

R.equIiring

Sinfcn

Date

Find.ingL

of

Stte

Exrie

Rcm

Corctv

edto

Adiioa

cin

Cm

IE

et

Rcm

Coreciv

have children
in these
schools.
I

FEMA
Exercise
Report
for
Millstone
Power
Station

.4.

Connecticut

State
Transportation
Staging Area

4.

FEMA
Exercise
Report
for
Millstone
Power
Station

4.

State of
Connecticut

State
Emergency
Operations
Center

4

A new pager
system from
Millstone for
use by key
personnel was
used
throughout the
exercise. The
system
generally
reached one of
several pagers,
but was
unreliable for
all key persons

4.

May 1,
2002

The Radiological
Officer did not brief
emergency workers
concerning potential
allergic reactions to
ingesting Potassium
Iodide. However, the
information packets did
contain the caution In a
conspicuous location
where the workers
should see it as they
filled out information on
their 'Potassium Iodide
(KI) Report.'
4

Include a
statement in the
briefing that
persons who are
allergic to Iodine
should not ingest
KI.

4

.5

L

G-27

4

The
Radiological
Officer
successfully
redemonstra
ted the
briefing and
Included the
warning to
emergency
workers.

4.

Determine the
problem of erratic
readouts on
pagers and correct
these problems In
order to obtain
accurate and
complete pager
messages.
Demonstrate at
next scheduled
exercise.

March 15,
2000

5

4

.4.

.4.

4

L

During the
May 2002
exercise, no
failures of
the pagers
or garbled
messages
were
reported.

1

'

edto

Repor

Juidito

Are

Ote

Sinfcn

Date

of

Stte

Corctv

Additinal0

to receive

messages.
Typically, out
of five pagers,
one would
receive a
complete
message, and
the other
pagers
received
garbled
messages, If
received at all.
_________

FEMA
Exercise
Report
for
Millstone
Power
Station

Joint Media
Center

4 __________

Although the
EAS messages
and press
releases
generally
provided dear,
thorough, and
consistent
emergency
Information for
the public,
several
statements In
Press Release
#7 regarding
precautionary
protection of
food, milk, and
water supplies
were unclear

4.

March 15,
2000

G-28

4

The wording of
statements In
press releases
should be carefully
reviewed for clarity
and specificity prior
to release to
minimize the
possibility of
misinterpretation
by the public.
Demonstrate at
next scheduled
exercise.

-

During the
May 2002
exercise, all
EAS
messages
and press
releases
were well
written and
provided
clear,
thorough,
and
consistent
emergency
managemen
t information
for the public
and news
media.

+

4

Repor

Juisicio

Are

Reurn

Ote

Sinfcn

Dat

Fidn

of

Exrcs

Stte

Corctv

Reomndto

Acio

Adiioa

IE

Comment

RecommendatI[Jin@]01I1Ii1{0II~i4ISionJ

misinterpretatio
n.

FEMA
Exercise
Report
for
Millstone
Power
Station

Joint Media
Center

The Status
Board at the
Joint media
Center was not
consistently
maintained nor
updated In a
timely manner
beyond the
Site Area
Emergency
ECL. Media
representatives
were not being
consistently
apprised of the
status at the
plant.

March 15,
2000

A

The Status Board
should be
consistently and
regularly updated
to reflect current
conditions. Each
press briefing
should begin with
an update of the
current status
detailing conditions
at the plant and the
current emergency
classification level.
Demonstrate at
next scheduled
exercise.

During the
May 2002
exercise, the
staff
consistently
updated the
status board
to reflect the
emergency
conditions of
the Incident.
The media
briefings
provided the
current
status of
conditions
and public
information
staff were
available in
between
briefings to
answer
questions In
further detail
or provide
access to
program
area
specialists.
I.

G-29

A.____________

I

Repor

Juidito

Are

Ote

Sinfcn

Dat

of

Stte

Coreciv

FEMA
Exercise
Report
for
Millstone
Power
Station

Connecticut
State
Transportation
Staging Area
(TSA)

KI was not
Issued with
dosimetry;
therefore, if KI
is
recommended
after the
emergency
driver leaves
the TSA, it
could not be
taken until the
KI was issued.

March 15,
2000

One option would
be to change
procedure to
Include issuance of
KI to drivers going
Into the 10 mile
EPZ. Demonstrate
at next scheduled
exercise.

During the
May 2002
exercise, the
TSA Issued
KI to drivers
when they
picked up
their
dosimetry
packets and
received a
briefing on
dosimetry
and KI.

FEMA
Exercise
Report
for
Millstone
Power
Station

Connecticut

The DEP did
not estimate a
projected dose
based on a
projected time
of release
when source
term
Information
was first made
available.
Previously they
made
protective
action
recommendatIons based on
plant
conditions
only, with

August 21,
1997

DEP procedures
should be revised
to Include
preparing timely
estimates of the
projected dose as
part of a complete
accident
assessment. The
State plan should
contain a default
projected time of
release for use
when the Utility
does not provide a
definative value.

Resolved
during
March 2000
exercise.

Department of
Environmental
Protection
(DEP)

G-30

Additional

While this
DEP
procedure Is
an
acceptable,
timely and
conservative
protection of
public health,
accident
assessment
Is not
complete
without also
making
timely dose
projections to
assure that
the
recommend-

IE

Reor

Juidito

Are
Reurn

Ote

Sinfcn

Stae

Dato

Fidn-xrie

Rcm

Corctv
edto

Additiona.lS.
cin

Cm

et

Coreciv

ActionI
Turulur

ea protective
actions are
adequate
and to give a
full picture of
accident
conditions.

considerations
based on field
team, dose
rate
information.

Connecticut
Department of
Environmental
Protection
(DEP)

The current
ADAM dose
projection code
(v0.2) does not
directly
estimate the
total effective
dose
equivelent
(TEDE) as
required by the
State Plan.
Rather it gives
the deep dose
equivelent
(DDE).

1

4

+

FEMA
Exercise
Report
for
Millstone
Power
Station

August 21,
1997

The ADAM code
should be
upgraded or
replaced. The new
code should
provide estimates
of the projected
dose (TEDE) and
the committed
thyroid dose
equivelent (CDE).
Both values are
needed for
comparison with
PAGs to evaluate
need for Protective
Actions.

Resolved
during May
2000
exercise
using ADAM
and the IDA
computer
programs.

This means
that It does
not Include
adequate
consideration
of the
radiation
dose due to
inhalation of
radionuclides
and for
radiation
dose due to
radionuclides
on the
ground. In
addition, the
code does
not directly
and easily
estimate a
projected
dose due to
a source
term that
could

continue for

L

A ___________
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1. contin

a r I

Rcm
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Report

Jurisdiction

Area
Requiring
Corrective
Action

Other Significant
Finding

Date of
Exercise

Stated
Recommendation

Corrective
Action

Additional
Comment

extended
periods.
FEMA
Exercise
Report
for
Millstone
Power
Station

Joint Media
Center

EAS message
#1 stated that
"the Governor
has not
recommended
any actions by
the public"
when, In fact,
he had ordered
the closure of
state parks and
placing farm
animals on
stored feed.
Moreover, a
related news
release (#3)
added advisory
topics,
including
harvested
crops, milk
supplies, and
water cisterns,
which had not
been Included
in the
Governor's
precautionary
measures.

August 21,
1997

FEMA

Joint Media

The Issue of

August 21,

G-32

j

Steps should be
taken to ensure
that the content of
EAS messages
and news releases
accurately reflect
the decisions of
the Governor or his
designee.
Demonstrate at the
next scheduled
exercise.

During the
March 2000
exercise, the
press
releases
accurately
reflected the
precautionary and
protective
action
decisions of
the
Governor
and State
agency
officials.

Clarify the use of

During the

IEM
Recommendation

Repor

Juidito

Center
Report
for
Millstone
Power
Station

Are

wnat to ieave

behind when
evacuating
was not
mentioned In
media
briefings, news
releases or
printed
materials for
the public. In
briefings the
term
precautionary
action was
used, while
visual aids
used the term
protective
actions. News
release #5
Includes
inaccurate
Information,
stating that the
Governor
upgraded the
situation.
During the
1330 news
briefing the
Millstone NPS
presenter did
not have visual
aids present. It
was apparent

Ote

Sinfcn

Dat

of.

1UUI

Stte

-lermlilOlogy,

specifically the
terms
"precautionary
action" versus
"protective action'.
Provide a visual
status board with
curent Information
about the incident
in progress. Have
graphic displays
readily available or
pre-set for
presenters. Hold
pre-briefings
before the actual
media briefing to
ensure consistency
of message by
participating
organizations and
to anticipate media
questions.
Demonstrate at the
next scheduled
exercise.

.1_________________ J._____________________________ I

G-33

Corctv

Adiioa

I

exercise,
visual aids
were
available
and used to
clarify
presented
topics. Prior
to the
briefing, all
particpating
organizations
coordinated
the material
to be
presented to
ensure
consistency
and clarity.
Care was
taken to
ensure all
terms were
used
appropriately and
correctly.

_____________________

I

_____________________
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spokespersons
had not
coordinated
their
Information
prior to the
news briefings.
4

0

4.

4.

&

FEMA
Exercise
Report
for
Millstone
Power
Station

Joint Media
Center

The brochure
containing
agricultural
Information
was deemed
Inappropriate
for distribution
by state
officials and
yet was not
withdrawn from
the Media
Center.

August 21,

FEMA
Exercise
Report
for
Millstone
Power
Station

Connecticut
State
Department of
Health (DHS)
Laboratory

Procedures
used for
monitoring for
contamination
on persons
were not
adequate to
detect levels of
contamination
Inexcess of
FEMA

August 21,
1997

________________guidance.

The

1997

4.

G-34

4-

Steps should be
taken to ensure
that only accurate
and appropriate
Informational
materials are
available for
distribution to the
public.
Demonstrate at a
future exercise.

No note In
future
exercise
reports of
when or how
this Issue
was
resolved.

The plan for
operation of the
radiation laboratory
should be modified
eithier to be
specific about
radioactive
contamination
monitoring
procedures for
persons, samples,

Plans for the
radiation
laboratory
operations
do not
include
monitoring
procedures
for portable
Instruments,
but

equipment, or

_______________and

4

I____

I_procedures

__________

edto

Reor

Juidito

Are

Ote

Sinfcn

Date

of

Stte

uimanuo Ijurr

the probe to
the surface of
about four to
six Inches was
too great, the
path width of
about six
Inches was too
wide and the
probe speed of
about two
feet/second
was too fast for
the
instrument/det
ector (CD-V
700) being
used.

FEMA
Exercise
Report
for
Millstone
Power
Station

Connecticut
State
Department of
Health (DHS)
Laboratory

Contamination
control for
surfaces was
not apparent
for the
exercise,
However, the
spread of
contamination
to the

August 21,
1997

G-35

Coreciv

Adiina0

parts of the plan
where these
procedures are
provided.
Laboratory staff
responsible for
radioactive
contamination
should receive
training on this
topic.

in

The State Plan
should be revised
to include
contamination
control procedures
for laboratory
operations as
discussed In FEMA
REP-14, Section
D.25-2. However,

No note in
future
exercise
reports of
when or how
this Issue
was
resolved.

Attachment
11 to Section
CTAP-4.3 of
the State
Plan. This
document
includes
specifications
for probe
distance of
one-half Inch
and probe
speed of six
inches per
second. No
note in future
exercise
reports of
when or how
this Issue
was
resolved.

Reor

Juidito

Are

Ote

Siniicn

Dat

of

Chemistry and
Industrial
Hygiene
Laboratory and
the Radiation
Laboratory
could seriously
delay the
determination
of appropriate
protective
actions. No
temporary
coverings were
provided for
the floor at the
reception area,
the hot sample
storage area,
or the wheelcarts at the
reception area.
No provisions
were made to
add another
plastic bag to
"hot" samples
or to smear
them to
determine
whether the
measured
radiation might
be coming
from

Stte

they are not
discussed in the
State Plan for
laboratory
operations.
Demonstrate at a
future exercise.
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FEMA
Exercise
Report
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Power
Station

Connecticut
There was no
State
precautionary
Compensatory briefing
Plan
prepared for

Ote

Sinfcn
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Dat

of

Exrcs

Stte

Corctv

Reomndto

August 21,
1997

any female
troopers that
may have
assisted with
emergency
worker duties.

-

Adiioa

Acio

A briefing for
women emergency
workers must be
given to warn of
the radiological
issues of someone
who is pregnant or
thinks she might
be. Include In the
briefing a signature
card for the woman
to sign that states
that she has had
the briefing and
understands its
contents.
Demonstrate at a
future exercise.

Comn

During the
March 2000
exercise
report, it was
noted that
new
procedures
and forms
have been
developed
for female
troopers.
Precautionary briefing
was not
demonstrated other
than
discussion
on the new
procedures
to handle
female
troopers that
may assist
in
emergency
worker
duties.
Female
troopers

now sian a
A~o
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Pregnancy.
FEMA
Exercise
Report
for
Millstone
Power
Station

Connecticut
State
Compensatory
Plan

Electrical
leakage check
dates were not
available for
any DRD.

August 21,
1997

G-38

Provide the dates.
Demonstrate at a
future exercise,

No note In
future
exercise
reports of
when or how
this Issue
was
resolved.

Rcm

edto

Appendix H: Nuclear Regulatory Commission
Inspection Report Findings
Table H-I: Nuclear Regulatory Commission Inspection Reports Summary for Indian Point

The table below lists the reports that IEM used in data collection. Only the findings relevant to emergency preparedness are included
in the table. Mitigation of the accident, although usually a part of the emergency management system, is not included in the table.
Inpeton

Dtes

of'

Fidn

AdiionalCo*mmnsRtg

Changing commitments in the ENo Color
Plan without prior approval
impacts the Nuclear Regulatory
Commission's ability to perform its
regulatory function and potentially
creates an Ineffective response to
a radiological emergency. The
consequences of this change
were minimal because it did not
preclude the function of
accountability from being
performed, albeit delayed.

50-247/02-03

May 11, 2002

Licensee implemented changes to
the accountability process that
decreased the effectiveness of the
Emergency Plan.

50-247/02-02

March 30, 2002

Licensee completed site wide
accountability in 38 minutes for this
first-time site wide accountability
drill. The Nuclear Regulatory
Commission concluded that the
intent of planning standard
contained in 10CFR 50.47(b)(10)
was met for this untimely
accountability.

H-1
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November 17 2001
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Failure to conduct triennial
hydrostatic tests on self-contained
breathig apparatus (SCBA) air
cyclinders.

'This finding Is greater than minor
because, if left uncorrected,
indadequetly tested respiratory
equipment could have been used
by personnel In the event of an
emergency. This finding is of very
low safety significance because
unqualified equipment was not
actually used, all of the affected
air cylinders dislayed proper air
pressure Indicating that the
cylinders maintained the requisite
integrity, and a sufficient supply in
excess of requirements was
available for use.'

GREEN-Non Cited
Violation

I

50-286/01-09

October 31 2001 ('Off Year"
Annual Emergency
Preparedness Exercise)

Operators declared a General
Emergency for a weather event
because of lack of sufficient control
by exercise controllers.

No additional detail available

No finding of
significance

50-286/01-09

October 31, 2001

Joint News Center objectives not
met.

No additional detail available

No finding of
significance

50-286/01-09

October 31, 2001

Weaknesses in the Simulator Crew

No additional detail available

No finding of
significance

50-286/01-09

October 31, 2001

I&C and Ops personnel did not
adhere to the accountability
process

No additional detail available

05000247/
2001-007

June 25, 2001

Indian Point facility did not conduct
a bl-weekly silent test of the siren
system.

"This was considered to be more
than minor because of a delay in
Identifying and repairing sirens
that would have been utilized to
notify portions of the public in the

H-2

GREEN-Very low
safety significance

I
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event oT a raaUo0ogicai
emergency. However, there have
been no significant problems with
the sirens, the test results are in
the green band for the siren
testing performance indicator, and
route alerting was available to
compensate for any Inoperable
sirens.'
4.

05000247/

June 25, 2001

When the sirens were tested on
December 18, 2000 and January
9, 2001 some sirens (3 and 5
respectively) were found to be
inoperable.

This Issue affects the emergency
planning cornerstone and was
determined to be more than minor
because there was a delay In
detection and repair of the sirens.
The Performance Indicator for the
Alert and Notification system
remained in the GREEN band
(99.1% average) for the year
2000.The Nuclear Regulatory
Commission also determined that
route alerting remained available
to compensate for the Inoperable
sirens.

January 16-February 9,
2001

The Emergency Response Data
System (ERDS) was found
Inoperable during an exercise in
November 2000 and again during
a test conducted in the first quarter
of 2001. The system engineer
stated that the cause of the failure
was that the modem assigned to
the ERDS had been borrdwed and
reconfigured prior to both tests.

This Issue Is determined to be of
very low safety significance
because the licensee retained
capability to communicate via the
telephone system.

2001-007

05000247/2001002

H-3

GREEN
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Add[itionl.u-1ea1IIi4
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metsRainge

Wne
system WuncIonea ounng nis
Inspection. But, there were no
procedures for the activation of the
backup system, If needed.
05000247/2001002

January 16-February 9,
2001

Licensee could not locate
Emergency Operations Facility
Inventory records.

05000247/2001002

January 16-February 9,
2001

Licensee not able to produce third
quarter records for operational
check of the emergency
communications link between
facilities and could not verify that
tests had been conducted.

Determined by Nuclear
Regulatory Commission to be of
very low safety significance
because licensee had Installed
spare operable telephone lines.

GREEN-Failure to
conduct and/or
document quarterly
communications test
Is a non-cited
Violation

05000247/2001002

January 16-February 9,
2001

Ten Individuals assigned to the
offsite and onsite monitoring teams
had let their respirator
qualifications lapse.

There was confusion between the
Emergency Preparedness and
Health Physics organizations
regarding the necessity for
maintaining respirator
qualifications for emergency
responders. Deemed to be very
low safety significance because
sufficient responders with
respiratory qualifications available
to fill positions.

GREEN-non cited
Violation

05000247/2001002

January 16-February 9,
2001

Licensee not effective in
diagnosing underlying causes for
problems to prevent recurrence.

Several problems found In
exercises were to be corrected
with additional exercises, postexercise critique and lessons
leamded sessions with ERO
emergency facility leads. But, this
process did not include an
assessment of the effectiveness
of training In resolving these

H-4

GREEN

Report*~.
No.

.*

.*etier/Dr'l'*Ex*II,

issues, qualifications of

responders, or lessons learned
from discussions with affected
individuals.
05000247/2001002

January 16-February 9.
2001

Drills conducted in the past two
years consistently identified
problems with the site Public
Address System. A contingency
measure finally established to use
bullhorn In areas determined to be
inaudible.

Workaround did not fix the system
weakness of the Public Address
System. This was eventually fixed
with a new system design,
implementation, and testing.

05000247/2001002

January 16--February g,
2001

Number of discrepancies found
with equipment inventories. Facility
inventories are to be conducted on
a quarterly basis. Licensee could
not provide Inventory records not
verify that those inventories were
actually conducted.

Five radiological Instruments were
out of calibration at the
Emergency Operations Facilities.
The Monthly inspection of full-face
respirators was not conducted in
April and June 2000.

GREEN-Very low
safety significance
as sufficient
resources available
an re
ncy.
an emergency.

A radiological Instrument located
In one of the field kits had low
batteries, and no batteries were
found in the kit
Expired calibration sticker on a
meter was not replaced when
calibrated the previous month.
Inventory lists were not updated
to reflect the addition of several
radiological check sources.
05000247/2001002

January 16-February 9,
2001

Training program issues

H-5

Training program procedure did
not describe if a drill or exercise
was needed for Initial qualification
or re-qualification.

GREEN-very low
safety signifance
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Training program procedure
lacked specificity in tracking of
findings from training exercises.
Critiques from classroom training
indicated confusion with
terminology, questions on
activation, request for additional
practice for making classifications,
and confusions about which
procedures are current
No formal method for reviewing
cdtques and documenting their
resolution.
Classes addressing problems
found during exercise included
the facility leads only and not the
organization as a whole.
4

05000247/2001002

4

January 16-February 9,
2001

4

Exercise program issues

+

The corrective actions were
general, simply indicating that
more exercises were needed and
lessons learned should be
discussed with the facility leads.
There was only one additional
exercise as a follow-up and
lessons learned were not
gathered until November 2000.
The condition reports did not
capture the findings In the Joint
News Center.
Corrective actions were only
generally decsdbed and not
nertinent to all the slanificant

H-6

GREEN-very low
safety significance

Repor

N.

Inpetin/.

llExr3s

issues.
Ucensee did not retain any
original player or controller
comments, or trend and assess
exercise performance.
Emergency Planning organization
noted that significant
improvement had been
accomplished but these were not
recognized by other facility
personnel. The Emergency
Planning organization did not take
actions to raise confidence with
other facility personnel.
050002861

September 30, 2000

Emergency plan did not contain
any details regarding the training
of emergency response
organization (ERO) members
contrary to the requirements of 10
CFR 50 Appendix IV.F.1.

May 15-June 2, 2000

Equipment reliability problems with
the ERO notification systems were
identified by the licensee in CR
199909377 during monthly
notification drills on November 30,
1999 and December 17, 1999. As
of the June 1, 2000 exercise, some
problems with the notification
systems remained uncorrected.
The problems as described in
section 1EP3 were not only related
to equipment reliability but also to
the adequacy of procedures and
related training for personnel

2000-006

050000247/
2000-006

H-7

This issue was more than minor
because if left uncorrected could
result in dilution of ERO training
commitments and would affect the
emergency planning cornerstone.

GREEN-non-cited
violation

GREEN-very low
safety significance

Inspection

~ ~~~~

Daes0fFnigAdtoa

omnsRtn

responsible for activating the
notifications systems. The 10 CFR
50.47(b)(14) requires in part that
findings identified as a result of
exercises or drills will be corrected.
L

050000247!

8

Two problems reflected decreases
in the effectiveness of the E-Plan
per 10 CFR 50.54(q) which were
not approved by the Nuclear
Regulatory Commission. One
change removed several ERO
position descriptions and another
change removed the ERO training
program description. These two
changes were decreases In
effectiveness, because these
descriptions are required by 10
CFR 50 Appendix E IV.A.2 and
IV.F.1. In response to all 19
problems, the licensee initiated
Condition Report (CR) 200003878
(a related CR is 199905877).

May 15-June 2, 2000

The description of the Joint News
Center
was inadequate in that
roles, responsibilities
and the
facilities were insufficiently
described. A more detailed
description was In the Media
Relations Emergency Plan but this
document was not considered an
E-Plan Implementing procedure
per 10 CFR 50, Appendix E,

2000-008

050000247/
2000-008

4.

May 15-June 2, 2000

section V. Also, if changes were

H-8

GREEN-very low
safety significance

The inspection team Identified
procedural and related training
problems. The licensee's
Emergency Preparedness staff
did not ensure that the Joint News
Center activities met the
commitments stated in the E-Plan
for the overall maintenance and
operation of the Joint News
Center, because the Media
Relations Emergency Plan was

GREEN-very low
safety significance

Inspectio

050000247/
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of
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Adiioa

made regardling the function of the
Joint News Center, the change
would not be subject to a review
for a decrease In the effectiveness
of the IP2 E-Plan.

not an E-Pian implementing
Procedure. In addition, the
licensee did not adequately
describe the function of the Joint
News Center or the roles of the
Joint News Center staff in the EPlan as required in 10 CFR
Appendix E (section 1EP4).
Further, changes made to the
Media Relations Emergency Plan
were not reviewed to ensure the
changes did not decrease the
effectiveness of the commitments
made in the E-Plan.

ComnsRtn

May 15-June 2, 2000

Siren testing equipment, used to
verify siren operability, was not
sufficiently described in the IP2 EPlan.

GREEN-very low
safety significance

050000247/
2000-006

May 15-June 2,2000

Decrease In the effectiveness of
the E-Plan because descriptions of
some onsite Emergency Response
Organization and the training
program.

GREEN-non-cited
violation

050000247/

May 15-June 2,2000

Failure to correct Emergency
Response Organization notification
findings as a result of drills or
exercises as early as November
1999.

2000-0

2000-0

050000247!

May 15-June 2, 2000
I_

Failure to conduct off-hour
Iexcerclses at the required

H-9

Problems with the notification
process still existed as
demonstrated during the event of
February 15, 2000, and as late as
June 1, 2000, as evidenced by
equipment reliability problems and
inconsistent activation by
assigned personnal.
E-Plan Section 8.1.3, Drills and
Exercises, commits the licensee

GREEN--non-cited
Violation

GREEN-non-cited
I
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050000247/
2000-006

ro conouct an oir-nours exercse

Trequency.

t

Response to ALERT on
February 15,2000

Violauion

once every six years. Prior to the
February 15, 2000, event, the last
off-hours exercise was conducted
in 1993 and thus exceeded the six
year periodicity.

+

Failure to augment the Emergency
Response Organization within 60
minutes of the declaration of the
Alert contrary to the Indian Point 2
emergency plan.
Full staffing and activation did not
occur because notification of the
Emergency Response
Organization and site access was
delayed.
Although licensee had conducted
monthly pager/Community Alert
Notification System tests prior to
the event, they did not have a
mechanism in place to review the
data to determine if the pagers and
CANS were operating property.
During the event, some pagers did
not activate and the CANS did not
notify all responders.
Several procedure and related
training problems were underlying
causes as to why the licensee did
not meet the augmentation times
within the required 60 minutes.
The licensee's procedues stated
that before the pagers were

H-10

1*

The Technical Support Center
was supporting the event by 90
minutes after the Alert was
declared; and was not fully staffed
until 2 hours and 51 minutes after
Alert was declared. This was
atributed to the inability to staff
core physics engineer, electrical
and mechanical engineers.
The OSC was not fully staffed
until 1 hour and 46 minutes after
Alert declared because of the
inability to staff Health Physics
positions.
The EOF was not fully staffed
until 1 hour and 46 minutes after
the Alert was declared due to the
inability to staff the onsite and
offsite monitoring teams.
The Joint News Center was not
staffed until 2 to 2.5 hours from
Alert declaration. No activation or
staffing requirements were listed
In the Media Relations
Emergency Plan for the facllity.

WHITE -Low to
moderate safety
significance
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activated, the activator needed to
fill out a questionnaire sheet for
gathering facts about the event.
This effort took approximately 1520 minutes.

i

Also, when the activator went to
activate the CANS, he found the
outgoing message to be Incorrect
and they had to record a different
message prior to sending out the
signal.
There are no procedure or related
training describing the duties of
security guards (once the main
entrance has been secured)
regarding how to allow access for
the Emergency Response
Organization personnel for onsite
response to the ERFs. As a result,
security personnel were uncertain
as to where to send responders for
accountability and facility
assignments. Some responders
were also unfamiliar with where to
report
050000247/

Response to ALERT on

2000-006

February 15,2000

Failure to account for onsite
radiation workers within 30
minutes of initiation contrary to the
IP2 E-Plan and implementing
procedure.

H-41

The licensee was not able to
complete its accountability
process until 138 minutes after
the Initiation of the accountability
process. Accountability is the
Initial action to ensure that a
range of protective actions for

WHITE -Low to
moderate safety
significance
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emergency workers is properly
taken.
Initially, accountability was
considered completed In 75
minutes when apparently all
personnel had been located.
Howeverr, about that time, it was
realized that acountability of
individuals had not been
maintained as Individuals had
entered and left the protected
area while the accountability was
being performed. The
accountability process was
performed a second time and
completed 138 minutes after
Initiation.
The accountability peocedure and
training were inadequate for
describing the accountability
process and when accountability
was considered to be
accomplished.

.1. _______________________________

H-12

Once accountability was
complete, access was to be
controlled. The Unit 3 gate, which
is also an entrance to the Unit 2
owner controlled area, was not
guarded until midnight and not
locked until 3:00am on February
16, 2000. This permitted
Emergency Response
Organization staff to bypass the
main gate and enter from the Unit
3
side which contributed to the
L
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delay in response personnel
manning their ERF stations and to
delay In accounting for personnel.
There was no security procedure
In place for ensuring the owner
controlled area was secured.
.1.

050000247/
2000-006

Response to ALERT on
February 15, 2000

1

Failure to properly disseminate
information about the Alert
conditions.
There was confusion in the public
domain about whether there was a
radiation release and its
magnitude, and one official was
not notified in accordance with a
pre-arranged agreement. This was
contrary to the IP2 E-Plan.

I

050000247/
2000-006

4

February 15, 2000

4

During the event, problems were
identified in the operation of the
Joint News Center. There was an
apparent lack of coordination of
information from the licensee to
the counties and state prior to
Issuance to the general public,
which resulted in the Issuance of
conflicting Information regarding
the radiological release. In
addition, a local official was not
notified of the event in
accordance with Appendix 5 of
the Media Relations Emergency
Plan, because of an Incorrect
telephone number.
1

During the event, several
equipment problems were
observed in the Technical Support
Center. Specifically, the
Emergency Data Display System
(EDDS) had been removed from
the facility and the Nuclear
Regulatory Commission required
Emergency Response Data
System (ERDS) was not made
operable until about 3:00 a.m. on
February 16, 2000 (approximately
seven and one-half hours after the

H-13

WHITE -Low to
moderate safety
significance

.4

Part 10 CFR 50.72(a)(4) requires
that ERDS be activated as soon
as possible but not later than one
hour after declaring an
emergency class Alert or higher.

a

GREEN-very low
safety singniflcance
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enr eaecarauton). I ne ft<u
problem was due to an inoperable
telephone line that had been
previously identified, but
uncorrected, by the licensee.
4.

050000247/

1

4.

4.

February 15,2000

At approximately 2:00 a.m. on
February 16, 2000 the licensee
stopped the continuous staffing of
the ENS line apparently due to
shift relief without a replacement.
At 7:00 a.m., on February 16,
2000, the Nuclear Regulatory
Commission requested that a
communication link be established
and continuously manned. At
about 9:00 a.m. on February 16,
2000, the licensee established a
mutually agreeable communication
link.

050000247/
2000-006

February 15, 2000

During the event, there were
several examples where the
technical support staff was
narrowly focused or failed to
implement timely and effective
corrective actions to relsoive
problems which complicated the
event response.

During this Inspection, it was
determined that the licensee reorganized the TSC and added
personnel to provide additional
support for an emergency. The
licensee had been conducting
drills regularly since the event
During the June 1, 2000 exercise,
drill participants demonstrated
pro-active thinking when
addressing simulated
malfunctions and degrading plant
conditions.

0500002471

September 22,1999

Shift Manager did not properly

EAL Training problem.

2000-006

I

I

10 CFR 50.72(c)(3) requires that
licensees maintain an open,
continuous communication
channel with the Nuclear
Regulatory Commission
Operations Center upon request
by the Nuclear Regulatory
Commission.

t

I_implement Emergency

Action
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when sufficient information was
available. The controller had to
prompt the Shift Manager to make
the classification.
-r

05000247/

t

1.

99012

September 22, 1999
exercise

Following the General Emergency
classification, the Emergency
Director gave a briefing to the
State and County agencies. The
briefing was not adequate because
it did not contain correct
radiological information, the basis
for the protective action
recommendation and the
Emergency Director did not refer to
the dose assesment staff for
correctly answering the state's
questions.

05000247/

September 22, 1999

99012

exercise

The Licensee conducted facility
facility debriefs with the players to
solicit their input for feedbak
regarding the facilities, equiptment,
procedures, and ERO
performance. The Nuclear
Regulatory Commission's
observations were that CON
Edison's critique of the TSC and
OSC was not sufficiently selfcritical.

05000247/

September 22, 1999

99012

exercise

The licensee found one individual
in a key ERO position (radiation
protection coordinator) that was
not qualified.

H-15

¶

Based on discussions with the
Emergency Director, the
inspectors determined that this
was a player stimulation problem
that appeared to be isolated to
that one briefing.

This type of finding was also
Identified during Nuclear
Regulatory Commission program
Inspection (50-247/96-07).
Licensee representatives
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controls in this area and
documented this Issue in CR's
1999-06868 and 07449.
50-286/98-09

December 30, 1998 partial
participation exercise and
Inspection

Minor simulator glitches Impacted
the final declaration transitioning
from a site area emergency to a
general emergency; however,
emergency preparedness drill
facillators took control to keep the
exercise focused on drill
objectives.

50-247/98-07

June 22 - 26, 1998
inspection

In the Appendix containing forms
for the Implementing Procedures,
the forms were inconsistently
labeled.

Some forms referenced the
applicable procedure, some had
revision dates, and some forms
had neither.

50-247/98-07

June 22 - 26, 1998
inspection

The licensee's Central Information
Group uses a procedure to notify
and mobilize the Emergency
Response Organization. This
procedure was not considered by
the licensee to be an implementing
procedure and therefore has not
been subject to effectiveness
reviews.

Thie procedure is important to the
licensee's response to an off-hour
emergency.

June 22-26, 1998
inspection

Disagreement between the Plan
and the Implementing Procedure
as to whether the facility Is
activated at an alert or site area
emergency.

June 22 - 26, 1998

Implementing Procedure on On1 Site Medical Emergency was

50-247/98-07
1

H-16

non-cited Violation

The procedure has sections for
"Precautions and Limitations' and
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inspection

inconsistent ana incomplete.

-"quipment ano Matenais- wnicn
provide no information. However,
precautions and equipment are
stated in other parts of the
procedure. Further, there Is no
guidance to contact human
resources (to notify the next of kin
for an Injured person) not
guidance to contact public affairs
to disseminate information about
the injury or accident.

50-247/98-07

June 22-26, 1998
Inspection

Frequency of review of
Implementing Procedures is not
adequate

Implementing Procedure cover
sheets show a biennial review
date. Implementing procedures
are to be reviewed every year.

50-247/98-07

June 23, 1998 biennial fullparticipation exercise

Procedural Implementation at the
TSC was weak.

Controlled drawings were not
relocated to the TSC.

Co

mnsRtn

The noble gas monitor was not
initially set up.
The required radiological surveys
were not performed at the
required 30 minute intervals and
documented on Forms 9, 10, and
20.
At facility closeout and watch
changeover all forms were to be
collected, marked as record and
summarized. This was not done.
50-247/98-07

June 23, 1998 biennial fullparticipation exercise

A repair team was dispatched
while a simulated radiological
release was In progress without
their knowledge.

H-17

Consistent Information flow and
display was lacking In the
Technical Support Center.
Command and control by the
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Technical Support Center
Manager was weak. The delay of
Information, in conjunction with
the weak command and control,
resulted in the faulty dispatch.
50-247/98-07

June 23, 1998 biennial fullparticipation exercise

Ucensee critique of the OSC and
Technical Support Center was not
sufficlently critical to result in
improvements in those facilities.

50-247/98-07

June 23, 1998 biennial fullparticipation exercise

The Technical Support Center
layout and the positioning of the
Technical SupportCenter staff
were not efficient or effective for
command and control by the
Technical Support Center.

The Technical Support Center Is
divided by partitions and has
separate rooms and therefore
impacts communications. Also,
the positioning of the telephones
required the Technical Support
Center to reach over his desk to
the communicator's desk to
receive incoming calls.

50-247/98-07

June 23, 1998 biennial fullparticipation exercise

When the pagers were activated
for the notice of Unusual Event,
the pagers mistakenly Indicated a
code Informing Emergency
Responses Organization members
to report to their assigned facilities,

Some of the pagers also did not
activate. The Inspectors
recognized that pager
performance is affected by
location and structures. However,
the licensee's decision to not
announce plant conditions or
emergency classifications over
the plant public address system,
combined with weak
communications and sporadic
pager performance can result in
uninformed Emergency Response
Organization members.

H-18
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Date(s) of
Inspection/Drill/Exerclse

Finding

50-247/98-07

June 23, 1998 biennial fullparticipation exercise

Accountability of Individuals in the
Technical Support Center was not
maintained. All non-essential
personnel were to be evacuated as
soon as possible following a Site
Area Emergency. When the Site
Area Emergency was declared, the
inspectors did not hear the site
evacuation alarm nor heard an
announcement in the Technical
Support Center of the evacuation
of non-essential personnel.

50-247/98-07

June 23, 1998 biennial fullparticipation exercise

Problems were Identified with the
flow of Information to the Technical
Support Center and the display of
Information within the Technical
Support Center. The Inspectors
observed several occasions during
which the Technical Support
Center staff experienced delays in
being made aware of changes in
critical plant conditions or
parameters.

50-247/98-07

June 23, 1998 biennial fullparticipation exercise

The white board titled "Priority
Work" was actually a sequential
listing of tasks to be accomplished.
Completed tasks were not
removed from the list. The board
was not used as a tracking
mechanism or to prioritize tasks.
There was no Indication in the
Technical Support Center that
repair teams had been dispatched

Additional Comments

H-19
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or of the status of the tasks.

50-247/98-07

June 23, 1998 biennial fullparticipation exercise

The licensee's event board
contained insufficient information
to reconstruct the event scenario
or provide comprehensive
Information to Technical Support
Center staff.

At 3:50 PM, the only information
on the board was: loss of power,
General Emergency, and MOV
859B shut. No times were given
for the events.

50-247/98-07

June 23, 1998 biennial fullparticipation exercise

A weakness exists in the
licensee's process of dispatching
teams if respirator qualifications
are checked after the teams are
formed and briefed,

The Inspectors noted that it took
about one hour from the time a
team is formed until it is
dispatched. An unnecessary
delay in performing the assigned
task would be created by a team
member's expired respirator
qualification being discovered at
the control point.

50-247/98-07

June 23, 1998 biennial fullparticipation exercise

During initial activation, the OSC
manager (OSCM) received a
briefing on plant status from the
POM; however, this information
was not passed along to the repair
teams in the OSC.

The first two repair teams were
dispatched to the Technical
Support Center for their
assignments without knowing the
status of the plant.

50-247/98-07

June 23, 1998 biennial fullparticipation exercise

The OSCM did not receive a
beeper page for declaration of the
Site Area Emergency or general
emergency, nor was this
information relayed from the
Technical Support Center or
Emergency Operations Facility.
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50-247/98-07

June 23, 1998 biennial fullparticipation exercise

The inspectors observed that
Immediately following the exercise
termination, there were no facility
debriefs conducted with the
players. Without input from the
players, the licensee missed a
valuable source of feedback
regarding the facilities, equipment,
and the Implementing Procedures.

50-247/98-07

June 23, 1998 biennial fullparticipation exercise

Inspectors determined that the
licensee's critique of the OSC and
Technical Support Center was not
sufficiently self-critical to result in
improvements In those facilities.

50-247/98-07

June 23, 1998 biennial fullparticipation exercise

During the exercise, the inspectors
observed several occurrences of
casual controller interaction with
the players. In the Technical
Support Center, the HP controller
continuously engaged In personal
conversation with the exercise
players. Neither the HP controller
nor the controller accompanying
the repair teams took notes during
the exercise.

50-247/98-07

June 23, 1998 biennial fullparticipation exercise

Inconsistencies were noted In
radiological and meteorological
data in the first submittal of
exercise scenario. Post accident
sample system data and offsite
contamination data were missing
from the scenario packages.
L
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A review the controller training
lesson plan Indicated that it
consisted of only one page with
"eight subject highlights' that was
used to train the controllers. The
lesson plan lacked detail and did
not communicate the Emergency
Preparedness department's
expectations to the controllers.

There were numerous
discrepancies Identified by the
inspectors with the scenario
package. Many typographic
errors were present In the
scenario narrative and time line.
Specific examples were provided
I_to the licensee who made

~
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~ ~
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corrections in those instances.
However, the subsequent
scenario package submittal still
contained other typographical
errors.
4

50-247/98-07

4

June 23, 1998 biennial fullparticipation exercise

4.

Inspectors found several areas
where EP programmatic controls
were lacking. Instead of good
programmatic controls, the
licensee's EP program is
dependent upon the EP staff's
memory and the trust that
supporting organizations are
performing their duties.

No documentation of completion
of shared offslte responsibilities
with Indian Point 3 EP personnel.
Each licensee maintained
documentation that their own
assignments had been completed
and communicated verbally to the
other.
The practice of annual and
biennial procedures reviews, as
stated in Section P.3.b, Is
inefficient and weak.
Also, the EP department has no
ownership of the procedure that
notifies and mobilizes the ERO
during off-hours. Therefore, the
EP department does not perform
effectiveness reviews of a
procedure that implements the
Plan.
In addition, there was no
procedure to direct the EP trainer
to notify ERO members that their
qualifications are going to expire.
Related to this, there was no
procedure directing the EP staff to
Inform those responsible for
updating the Community Alert
Network system (the system used
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to notify ERO members of

emergencies) regarding changes
to ERO members' qualification
status. The Inspectors
determined that the licensee does
not require respirator qualification
to be a prerequisite for being in
the Emergency Response
Organization.
The Emergency Preparedness
department does not verify the
status of respirator qualifications
for maintenance personnel who
are in the ERO. This would result
in non-respirator qualified
individuals responding to an event
for which they may need to don
respirators.
50-286/98-02

May 18, 1998

Licensee determined that the
status of 21 tone alert radios,
distributed within the 10-mile
emergency planning zone, was
unknown.
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The licensee has no formal
procedure in place to monitor the
status of the tone alert radios but
committed to formalize a process
by which the tone alert radios are
controlled. The tone alert radios
supplement the primary
notification system (the sirens) In
areas where sirens are less
effective.

Table H2: Regulatory Commission Inspection Reports Summary for Millstone
In~spcion

DateIs
.
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50-336/01-07
and 50-423/0107

August 12-September 29,
2001

The testing process in place for the
ANS biases the ANS PI data.

No additional detail available.

No finding of
significance.

50-336101-07
and 50-423/0107

August 12-September 29,
2001

EPZ siren testing and maintenance
procedures require clarity,

No additional detail available.

No finding of
significance.

50-336/01-07
and 50-423/0107

August 12-September 29,
2001

Second quarter EPZ siren system
PI data submitted Incorrectly.

No additional detail available.

No finding of
significance.

50-336/01-07
and 50-423/0107

August 12-September 29,
2001

ERNS system stopped working
during monthly communication
drill.

No additional detail available.

No finding of
significance.

50-336/01-07
and 50-423/0107

August 12-September 29,
2001

Conflicting priorities during
emergency events,

No additional detail available.

No finding of
significance.

50-336/01-07
and 50-423/0107

August 12-September 29,
2001

Missed opportunities to improve
SERO performance based upon
the results from the monthly call-in
communication tests.

The Inspector noted that the
licensee did not fully utilize the
ENRS test data to assess the
SERO's capability to respond and
activate the emergency response
facilities within 60 minutes of
event notification,
The Inspector trended the ETAs
provided by the SERO
responders and found that In
every test conducted in 2000 and
2001 to date, the licensee would
.have had an aaverage of 5-6

This Issue is
considered an
unresolved item
(URI) pending the
licensee's review of
the data entered into
the ERNS. Once
that information is
received, the NRC
revewthe Isu
will review the Issue
and assess its
potential safety
significance.

I/Execis
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Additional Comments

Rating

minimum staffing positions not
filled within 60 minutes.
05000336/2000006 and
05000423/2000006

February 15-April 1, 2000

The licensee's corrective action
system identified concerns and
critique items from past emergency
preparedness exercises or drills.
Actions taken by the licensee were
effective In minimizing the potential
for recurrence. However, in many
Instances, the licensee repeatedly
changed due dates and took
approximately 6 to 12 months to
resolve and close condition
reports.

05000336/2000006 and
0500042312000006

February 15-April 1, 2000

There was an inadvertant
activation of the SERO pagers in
January 2000 apparently due to
procedural and human errors. The
vendor continues to troubleshoot
the problem.

Since January 2000, the licensee
has continued to perform pager
tests to identify operational
problems and ensure the
adequacy and dependability of
the system. Should the pager
system fail, the licensee maintains
two backup methods for ensuring
immediate notification to SERO
and offsite officials.

No finding of
significance.

05000336/2000006 and
05000423/2000006

February 15-April 1, 2000

The licensee conducted
emergency response training as
required. However, the EP staff
Identified continual problems with
SERO members not following
administrative emergency
response procedures for keeping
EP apprised of changes to the
SERO (i.e., additions,

Senior management expressed
comcem with this finding and
stated that they Intend to provide
support and oversight to the
emergency response program in
resolving this Issue.

Non-Cited Violation
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No finding of
significance.

Report
Inspection
No.

Inspection/Drill/Exercise
Date(s) of

Finding

Additional Comments

Rating

terminations, etc.)
50-245, 336,
423/97-81

August 20-September 8,
1997, biennial fullparticipation exercise,

Failure to maintain emergency
preparedness facilities. An
apparent violation was identified
concerning control of information,
documents, and equipment In
emergency response facilities and
for the failure to inventory
equipment following use.

Maps, status boards, diagrams,
and the "Minimum Staffing Chart"
were not controlled. Inadequate
back-up telephone directory for
the Utility. The reference library
contained uncontrolled drawings
and documents. Lack of control
for lockers containing inventoried
equipment in that they may be
accessed by licensee personnel
not directly involved in the
emergency response program.

NRC Violation

50-245, 336,
423/97-81

August 20-September 8,
1997, biennial fullparticipation exercise.

Improper implemetation of dose
assessment standards, EPA-400,
and IOCFR20 requirements.

The combination of the misuse of
the term TEDE, lack of a rapid
means to compute TEDE,
mathematical errors, complex
options, questionable
assumptions, and typographical
human factors problems in the
dose assessment procedures
warrants a complete review and
upgrade program. Inability to
perform dose assessment in a
timely manner to provide
protective action recommendation
upgrades.

NRC Violation

50-245, 336,
423/97-81

August 20-September 8,
1997, biennial fullparticipation exercise,

Decrease in effectiveness of the
emergency plan without prior NRC
approval.

NRC Violation

50-245, 336,
423/97-81

August 20-September 8,
1997, biennial full-

Inadequacy of oversite review of
IOCFR50.54(t) and oversite

NRC Violation

I requirements, such as evaluation

H-26
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I participation exercise.

for adequacy of emergency
preparedness program capabilities
and procedures.
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Appendix I:2002 Indian Point Practice and
Full-Scale Exercise Observations
There are five primary management processes that make up an emergency response system when
viewed using the P3A framework (discussed in Chapter 10):
" Communication
" Coordination
" Resource Management
" Command and Control
" Personnel Management

The table below lists the raw observations made by the James Lee Witt Associates/IEM team
during the September 2002 practice exercise and full-scale exercise conducted at Indian Point.
The observations are grouped according to the type of observation based on the statement of
work for this study (the category column) and the P3A management process that the type
observation corresponds with. The jurisdiction column either lists "General," which means the
same observation applied to more than one REP stakeholder, or the individual stakeholder is
listed. The Description column contains the actual observation.

Exrie JrsitoFaaeet Ctgr

ecito

Full-Scale 1 General

Coordination

Emergency Operations
Management

Counties and
State did not
communicate
regarding Dose
Assessment

Full-Scale

General

Command and
Control

Protective
Action DecisionMaking

Dose was not
factored Into
Protective Action
Decision-making

Practice

Indian Point

Command and
Control

Field
Measurement
and Analysis

(9) the ED did not
acknowledge early
enough that a
release was in
progress (19
minutes later than
it should have
been
acknowledged).

I-1
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Exercise

Jurisdiction

Management
Process

Description

Category

Practice

Indian Point

Communication

Support I
Operations I
Facilities

Practice

Indian Point

Communication

Emergency
Operations
Management

Full-Scale

Indian Point

Communication

Emergency
Management
Notification

Full-Scale

Indian Point

Communication

Emergency
Management
Notification

1-2

(1) The RECS line
did not work
properly.
Emergency
Management
Notification

(10) There were a
couple of phone
numbers used for
notification of
offsite agencies
that were not
correct (primarily
fax numbers).
(2) Site Area
Emergency was
declared, but there
was no
announcement, so
word was not
spread within the
Indian Point
Emergency
Response
Organization; This
Is especially
important although
SAE is not a
release offsite,
precautionary
protective actions
are taken at this
stage. These
could be delayed
as a result of not
getting this
information.

Support I
Operations
Facilities

I

Rockland, State,
Orange could not
get EOF on phone
when protective
action
recommendations
were revised
emergency
response and
planning area 31
decision, etc.

Review of Emergency Preparednessat Indian PointandMillstone-DRAFT

Exercise
Practice

Jurisdiction
New York
State

Management
Process

Resource
Management

Description

Category

Protective
Action DecisionMaking

1-3

Field
Measurement and
Analysis

In addition,
observers
documented
discrepancies with
dose assessment.
Dose assessment
was analyzed and
evaluated by the
State Department
of Health. There
were times when
the scenario data
and Indian Point
EOF data were
different, and the
health officials
chose plant data
over the scenario
data because,
they said,
conservative
methods were
used to do the
dose
assessments.
When the data
was finally
evaluated, the
initial reading was
off by a factor of
10, and the stack
reading from
Indian Point was
possibly off by
another factor of
10. The met data
given to the
Command Center
and to the
Assessment and
Evaluation
personnel were
different. These
complications
caused problems
with running dose
assessment and
protective action
recommendation
decisions.
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Exrie

Jrsito

Maaemn

Full-Scale

New York
State

Command and
Control

Emergency
Management
Notification

Full-Scale

New York
State

Coordination

Protective
Action
Implementation

Practice

Orange

Command and
Control

County

I

I.

Decrpt~¶ionI

Caegr

No effective
communication
plan within the
Assessment and
Evaluation group
structure, both up
and down lines of
authority to
disseminate field
data so that
decisions could be
make quickly with
that data.
Public

Distribution and
storage of
potassium iodide
(KI) as well as
relocation for
captive
populations was
not considered
during the
exercise as well
as those
employees at the
Prison facilities.
There was no
mention of
congregate care
facilities for
captive
populations as
well.

Information

Protective
Action DecisionMaking

U

.1.

1-4

A single
coordination
management
issue was noted.
The decision to
issue potassium
iodide (KI) to the
general public was
not in accordance
with state
guidance. This
decision was
based upon
guidance given to
the county
executives from
the Director of
Public Health. The

Review of Emergency PreparednessatIndian PointandMillstone-DRAFT

I

ProcessU-

I

Director of Public
health did not
coordinate with
State Health
before offering
advice in this
matter.
Full-Scale

Orange
County

Coordination

Protective action
decision-making

There is still work
to do on West
Point Involvement,
according to
observers.

Practice

Orange
County

Communication

Emergency
Management
Notification

A general
announcement to
the EOC staff was
not made when
the event
escalated from
Alert to Site Area
Emergency. A
placard stating this
was posted at the
front of the EOC in
a predominant
location, but some
personnel were
unaware of the
SAE until it was
announced during
an EOC staff
update briefing.
This is especially
important although
SAE Is not a
release offsite,
precautionary
protective actions
are taken at this
stage. These
could be delayed
as a result of not
getting this
information.

Full-Scale

Orange
County

Coordination

Emergency
Operations
Management

1-5

Protective
Action
DecisionMaking

Conflict with
Rockland Co. on
home rule of
emergency
response and
planning area
39-who had

I
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authority
Full-Scale

Putnam
County

Communication

Protective
Action
Implementation

(4) No one
observed or
announced set-up
access control,
and the Sheriffs
Department
brought it to
attention.

Practice

Rockland
County

Resource
Management

Field
Measurement
and Analysis

The radiological
dosage
calculations
provided by Indian
Point were in error
by a dangerous
amount.

Full-Scale

Rockland
County

Coordination

Emergency
Operations
Management

Conflict with
Orange Co. on
home rule of
emergency
response and
planning area
39-who has
decision-making
authority.

Practice

Westchester
County

Coordination

Protective
Action DecisionMaking

1-6

Protective
Action
DecisionMaking

Coordination
management
issues were
documented in
two areas:
protective action
decision-making
and school
protective actions.
It was noted that
there seemed to
be little sense of
urgency as the
counties and State
discussed the
utility protective
action
recommendation.
As a result, 40
minutes elapsed
between receipt of
the utility
protective action

Review of Emergency Preparednessat Indian Pointand Millstone-DRAFT

Exrcs

Juidito

Maaemn

Caegr

Descript..o

recommendation
by the counties
and public receipt
of the protective
action decision.
Given that the
release began 27
minutes after
public broadcast
of the protective
action decision,
those 40 minutes
would have
significantly
reduced the
number of people
evacuating
through the plume.
Practice

Westchester
County

Coordination

Protective
Action DecisionMaking

There was also no
discussion of
whether the
licensee
evacuation
protective action
recommendation
could be
completed prior to
a release, or of
sheltering as an
option.

Practice

Westchester
County

Command and
Control

Protective
Action
Implementation

In regard to the
school protective
actions issue,
Westchester
County officials
made the decision
to delay sirens
and EAS after an
Alert was declared
because they
were concerned
that parents would
rush to the
schools to get
their children, and
thus cause traffic
congestion. When
they finally did
decide to move
the schools, it was
done mainly

1-7
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Exercise

Jurisdiction

I

Management

Category

Process

Description

because oT tIat
concern and less
because of the
actual risk to the
children. Further,
the decision was
made for all
schools not
affected by the
evacuation
protective action
decision to
dismiss normally,
even though the
commuter train
service had been
suspended. There
was no discussion
observed about
elementary or
middle school
children being
sent home to
empty houses,
although a school
representative told
the IEM observer
upon questioning
that schools would
only send children
home where they
knew a caregiver
was present; how
they determine the
presence of a
caregiver is
unknown.

Full-Scale Westchester
County

Coordination

Protective
Action DecisionMaking

(2) Personnel also
did not talk about
hazard arrival time
when making
protective action
decision.

Full-Scale

Coordination

Protective
Action
Implementation

(4) Sirens
sounded before
schools were
informed of the
event. This is a
significant issue
due to Increased

Westchester
County

traffic congestion

1-8
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Ex~eris~1j~~e
Juisdiction

Mana.gementlIi

j~I*.

Catgor

De.~scr.ipto

after sirens are
sounded might
reduce the
potential for an
expedient
evacuation of the
school (which
should get priority
under current
plans).
Full-Scale

Westchester
County

Communication

Protective
Action
Implementation

(1) EOC personnel
did not talk about
traffic control
points (TCPs) in
Command Center.

Full-Scale

Westchester
County

Resource
Management

Protective
Action
Implementation

Issue about
shutting down
trains right awaytraps workers that
relied on that
mode of
transportation to
get to work.

Practice

Indian Point

Communication

Public
Information

(5) The ED got
backed-up in
getting press
releases out
through the Joint
News Center.

Practice

Indian Point

Communication

Public
Information

(6) The Executive
Director did not
document Phase
B condition.

Practice

Indian Point

Communication

Emergency
Operations
Management

(6) There was a
miscommunication
when an EOF
Communicator
thought he had
sent one team into
the field and
discovered later
that the team had
not been
dispatched.
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Execis

Practice

Juidito

Indian Point

Maaemen

Communication

Caegr

Public

Information

Description

(7) Perhaps
protocols for radio
talk should be
Instituted since the
public can listen.

Practice

Indian Point

Communication

Emergency
Management
Notification

(11) The EOF
Communicator #2
had to deliver Part
2 (of form)
information
telephonically-the
information Is
usually faxed
because it
contains much
technical
information.

Practice

Indian Point

Coordination

Emergency
Management
Notification

(1) The
Emergency
Director's
procedure
indicates that
Institute for
Nuclear Power
Operations (INPO)
and American
Nuclear Insurers
(ANI) should be
notified, but
notification did not
occur.

Practice

Indian Point

Coordination

Emergency
Management
Notification

(2) The liaison
bridge did not
work for New York
State, Rockland,
and Orange,
which made
obtaining
information on the
counties more
time-consuming.

Practice

Indian Point

Resource
Management

Field
Measurement
and Analysis

(1) MRPDAS did
not operate
properly until late
in the day, and it
had bad data at
one point.

1-10
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Exercise - Jurisdiction

Practice

Indian Point

Management
Process

Category

Description
I

Resource
Management

Support /
Operations I
Facilities

(3) The executive
conference phone
did not work.

Practice

Indian Point

Resource
Management

Support /
Operations I
Facilities

(4) Facsimiles to
counties via the
group fax machine
did not work.

Practice

Indian Point

Resource
Management

Support I
Operations I
Facilities

(9) Two alternate
fax machines
broke down.

Practice

Indian Point

Personnel
Management

Emergency
Operations
Management

(1) The EOF
Manager should
identify specifically
who should be
manning security
at the EOF,
Including what
standards they are
to follow and what
training Is required
(volunteers
manned security
at the practice
exercise).

Full-Scale

Indian Point

Resource
Management

Support I
Operations /
Facilities

The following
resource
management
issue was
documented: the
phone number to
Peekskill was not
reliable and
caused
complications
when sending
facsimiles.

Full-Scale

Indian Point

Personnel
Management

Public
Information

(1) Rumor control;
for example, a
citizen called a
plant official
regarding a news
story on CNN and
no one was sure
what actions to
take.

I-1t
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Exrcs

Juidito

Maaeet

Practice

Indian Point

Communication

Emergency
Operations
Management

(2) The ED did not
use the correct
turnover form
when he assumed
the role from the
Control Room
Supervisor, This is
a logging issue.

Practice

New York
State

Communication

Emergency
Management
Notification

(2) RECS notices
were placed on
the table in the
Command Center
and were, on
occasion,
reviewed, but they
were not dateand-time stamped
as they were
received, and at
times, the notices
could not be
immediately
located.

Practice

New York
State

Ctgrecito

1-

I

I

Communication

Support /
Operations I
Facilities

1-12

(3) The executive
coordination
telephone system
was partially nonfunctioning, and
the backup system
did not have
speakerphone
capability;,
problems with the
telephone system
included (a) the
ring on the phone
lines In the
Command Center
was so weak that
at times, no one
noticed the ring,
(b) projections
were not changed
in the Ops Center
or in the
Command Center
on a regular basis,
and (c) counties
were dropped off
of the phone
bridge network
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Exrcs Juidcin Mngmnt

Ctgrecito
Trequenuy.

Practice

New York

Communication

State

Full-Scale

Full-Scale

Practice

Emergency

(4) There was no

Management
Notification

debriefing in any
form after the
exercise.

Protective

Only Westchester
County seemed to
notice that
Emergency Action
Level (EAL) 2.2.2
meant that two of
three fission
product barriers
were lost, and
they revised
protective action
decisions to
evacuate. This is a
coordination effort
because the other
jurisdictions did
not act.

New York
State

Coordination

New York
State

Resource
Management

Protective
Action DecisionMaking

(3) The State
RECS data did not
get where it
should have been
(dose
assessment).

Orange

Resource
Management

Support/
Operations/
Facilities

Technological
difficulties were
observed
throughout the
exercise, including
problems with the
copier, videoteleconferencing
equipment, LAN
hookup for the
County Attomey's
laptop, executive
conference
teleDhone line.

County

Action DecisionMaking
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Exrcs

Juidito

Maaemn

Caegr

Descrptio

and the PA

system.
Full-Scale

Orange
County

Resource
Management

Emergency
Management
Notification

Full-Scale

Orange
County

Personnel
Management

Emergency
Operations
Management

Practice

Putnam
County

Communication

Emergency
Operations
Management

Practice

Putnam
County

Communication

Support /
Operations /
Facilities

1-14

Support /
Operations I
Facilities

We observed
communication
problems,
including videoconferencing with
the executive
hotline.
The County Health
Official was not
willing to make
decisions and had
to defer to State.

Emergency
Management
Notification

(3) The
communication
between EOC
support staff was
generally
adequate, with the
exception of the
director not
knowing about the
release
immediately after
notification.
(4) The executive
hotline had
several problems:
(a) Putnam
County was
dropped from the
call several times,
(b) New York
SEMO was
difficult to hear, (c)
only one person
could use the
backup phone
system at a time,
and (d) an
individual had to
relay information
to others in the
EOC when the
backup system
was in-use.
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Exercis

Juidito

Practice

Maaemn

Communication

Putnam
County

4

Practice

Rockland
County

Communication

Support /
OperationsI
Facilities

Practice

Rockland
County

Coordination

Emergency
Operations
Management

L

A

(5)The radio
system used by
the EOC to
communicate With
its field teams was
jammed during the
exercise, and the
radio operator was
able to switch to
the Westchester
County system to
re-establish
communications;
many EOC
personnel seemed
to think the
jammed repeater
was intentional but
had no evidence
to support this
claim.

Support /
OperationsI
Facilities

4

4-

.4.

Decito

Catgor

L

4.

Emergency
Management
Notification

Poor
communication
management with
telephone
systems,
dedicated lines
(RECS and
executive hotline),
conference backup (commercial
lines), and the lack
of use of the
available RACES
Teams were
notable
communication
issues.

L

1-15

There was very
little coordination
with State
Emergency
Management
Office (SEMO)
and no mention of
FEMA or Nuclear
Regulatory
Commission at
Rockland County
or over the
executive hotline
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Exrcs

Juidito

Maaeet

CteoyDsrp

ion

operational).

Practice

Westchester

Communication

County

Support /
Operations I
Facilities

The executive
coordination
telephone system
was inoperable,
and the backup
system did not
have
speakerphone
capability. This
hindered the
ability of others in
the command

group to hear and
understand what
other counties and
the State were
trying to
communicate. In
addition, volume
fluctuated and
some messages
were garbled.
Full-Scale

Westchester
County

Resource
Management

Support I
Operations I
Facilities

(1) there were
problems with the
executive hotline;
Putnam could only
be contacted via
backup system.

Full-Scale

Westchester

Communication

Protective
Action
Implementation

Westchester
County not
catching dismissal
of SIP schools to
emergency
response and
planning area's
that were
evacuating (latchkey kids) until after
dismissal.

Practice

Indian Point

Communication

Protective
Action DecisionMaking

County
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Protective
Action
Implementation

(2) Missing and
unavailable data
on key plant
parameters made
the technical
liaison's work
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1 1.____
___
__

____

_

___

____

__

___

____

___

___

_

~more difficult.

Practice

Indian Point

Communication

Field
Measurement
and Analysis

(12) There were
discrepancies
between
Reuter/Stokes,
dose projections,
and field data. The
observer recalled
that this was an
artifact of the
exercise scenario,
not error on part of
Indian Point.

Practice

Indian Point

Communication

Emergency
Operations
Management

(1) Activation of
the EOF was not
announced as
procedure
dictates.

Practice

Indian Point

Communication

Emergency
Management
Notification

(3) The ED was
not prepared to
answer JNC's
question about
how many people
were released
from the plant.

Practice

Indian Point

Communication

Protective
Action
Implementation

(4) The ED did not
make an
announcement
using the words
"release nonessential
personnel," as
required by
procedure.

Practice

Indian Point

Communication

Emergency
Operations
Management

(8) The ED never
signed into the
EOF sign-in
board.

Practice

Indian Point

Communication

Emergency
Management
Notification
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Emergency
Operations
Management

(3) The Dose
Assessment
Coordinator would
like to have done
more frequent
briefings to state
and county
liaisons because
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Process

Ij

tield data was

getting through the
JNC. but not to the
state and county
liaisons.

Practice

Indian Point

Communication

Field
Measurement
and Analysis

(4) The Dose
Assessment
Coordinator
caught a
notification form
with the wrong
wind direction on It
and corrected it In
time.

Practice

Indian Point

Communication

Emergency
Management
Notification

(8) The
radiological field
teams requested
laminated cards
featuring the
phonetic alphabet.

Practice

Indian Point

Resource
Management

Field
Measurement
and Analysis

(2) Simulator
information errors
were an
annoyance to
exercise play.

Practice

Indian Point

Communication

Support /
Operations /
Facilities

(5) One county
and New York
State were
assigned the
same phone
number in the
EOF, but a workaround was set-up
for the exercise.

Practice

Indian Point

Resource
Management

Support I
Operations /
Facilities

(6) The executive
hotline Is for
county executive
use, but it rang
three times in the
EOF, and each
time was being
used to transmit
radiological data.

Practice

Indian Point

Resource
Management

Support I
Operations I
Facilities

(7) The personal
computer that Is
labeled EOF
Manager" does
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Exrcs

Juidito

Manaemen

Caegr

Descr[ipto

not meet current
station standards.
Practice

Indian Point

Resource
Management

Support 1
Operations I
Facilities

(8) The
SAS/Proteus
Operator
procedure is
obsolete now.

Practice

Indian Point

Resource
Management

Support I
Operations
Facilities

(10) MS2 cable
was Identified as
defective a couple
of months ago and
remains so.

I

Practice

Indian Point

Personnel
Management

Emergency
Operations
Management

(2) There should
be two technical
liaisons to
statelcounties to
provide adequate
support.

Full-Scale

Indian Point

Communication

Protective
Action DecisionMaking

(3) The protective
action
recommendation
status board was
updated long after
ORAD flagged the
need to change
protective action
recommendations.

Practice

New York
State

Communication

Support/
Operations/
Facilities

Practice

New York
State

Communication

Emergency
Management
Notification
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Emergency
Management
Notification

(7) Hourly
briefings were not
caried out ontime, and
sometimes no at
all, In the case of
the met data;
some briefings
were mock, and
some were
delayed because
of technical
difficulties.
(8) Policy dictates
that the utility
makes an updated
notification using
the RECS phone
every 30 minutes,
but a *report by
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Exercise

Jurisdiction

Management

Category

Process

I

Description

exceptionprocess would be
faster and less
cumbersome,
allowing fewer
individuals to be
involved and
therefore
speeding-up the
decision-makers'
communication
process.

Practice

New York
State

Personnel
Management

Training

Training more
specific to
radiation
emergencies and
fast-breaking
events (including
terrorism) Is
recommended.

Full-Scale

New York
State

Communication

Emergency
Operations
Management

(1) The flow of
information In the
Operations Center
was adequate
once the staff
switched to a
paper system.

Full-Scale

New York
State

Communication

Emergency
Operations
Management

(3) The County
Department of
Health (DOH) and
State DOH did not
communicate.

Full-Scale

New York
State

Communication

Emergency
Operations
Management

(4) The
Emergency
Director told
FEMA that all four
counties had been
notified but did not
verify the
information until
40 minutes later.

Full-Scale

New York
State

Coordination

Public
Information

In addition, the
Governors office
declared a "State
of Disaster
Emergency"
without a clear
explanation of
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______I_________
_ _ _ _ _ _ _

_

_ _ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

m e a n t.

New York
State

Resource
Management

Protective

Full-Scale

New York
State

Resource
Management

Support I
Operations I
Facilities

(4) The
speakerphone
with JNC was
unplugged until
0934 hours.

Full-Scale

New York
State

Resource
Management

Field
Measurement
and Analysis

(5) MRPDAS had
bad data at State
initially and had to
reload.

Full-Scale

New York
State

Communication

Emergency
Operations
Management

Proper
documentation at
the EOC (State)
for complex and
even minor
incidents Is a must
and was very
limited during this
exercise

Practice

New York
State

Personnel
Management

Emergency
Operations
Management

Organizational
charts should in
some way reflect
shift changes that
may occur or can
be anticipated.

Full-Scale

New York
State

Personnel
Management

Emergency
Operations
Management

Organizational
charts should in
some way reflect
shift changes that
may occur or can
be anticipated

Full-Scale

Action DecisionMaking
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(2) The form the
State sent to the
EOF with
protective action
recommendations/
protective action
decisions did not
show changes,
and the EOF had
to send it back to
the State four
times.
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Exrie

Jrsito

Manaemen

Caegr

D

Iesripinf

Practice

Orange
County

Coordination

Support/
Operations /
Facilities

Likewise, the main
RAD Monitor was
new to the position
and was not
particularly
aggressive in
offering an
opinion.

Practice

Orange
County

Personnel
Management

Emergency
Operations
Management

The only

exception to
CADEMO's.
successful
leadership was
that EMO
personnel made
the decision to
delay the Initiation
of computer calldown of EOS staff
20 minutes as
initial notification
was concurrent
with the morning
commute. This
resulted in the
EOC not being
fully-staffed until I
hour and 20
minutes after
event notification.

Full-Scale

Orange
County

Resource
Management

Support I
Operations I
Facilities

The only other
resource
management
issue was that the
facility is small
(particularly the
executive decision
room).

Practice

Putnam

Communication

Emergency
Management
Notification

(6) There was a
lack of EOC
briefings, perhaps
attributable to the
"separate"
exercises being
conducted-the outof-sequence play
and the real-time
play, EOC staff
were not even

County
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Exrcs

Juidito

Maaeet

Ctgrecito
U11URVU [aUldul•y

during out-ofsequence play
(see coordination
Issues below).
Practice

Putnam
County

Coordination

Emergency
Operations
Management

The EOC was fully
staffed until 1200
hours, and after
1200 hours, only
dose assessment,
public information,
and executives
continued to play.
This caused the
exercise to be
played out-ofsequence for
about half of the
players, which
created some
confusion for
players continuing
in real-time.

Practice

Putnam
County

Resource
Management

Support I
Operations I
Facilities

Small technical
problems, like
printer and copy
machine failure,
were handled
quickly.

Practice

Putnam
County

Resource
Management

Support/
Operations/
Facilities

It was also noted
that the Putnam
EOC facility is
confined, which
makes multiple
conversations a
distraction.

Full-Scale

Putnam
County

Resource
Management

Support I
Operations I
Facilities

(2) The EOC
facility, including
floor space and
acoustics, are not
optimal.

Full-Scale

Putnam
County

Resource
Management

Support I
Operations I
Facilities

(2) The executive
hotline did not
work, but the
secondary system
did.
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Exerc. IiseIl
JuiI;sdicto

Full-Scale

Managemen

Communication

Rockland

County

4

Caegr

De11¶j

Communication
was without
problems, except
for Issues
concerning the
executive hotiine.

Support /
Operations I
Facilities

-&

1

scritio

1

4

Full-Scale

Rockland
County

Coordination

Emergency
Operations
Management

The SEMO
representative
disagreed with his
post assignment in
the operations
room as opposed
to the command
room. He spent
his time in the
command room
and left messages
with another
player to take
messages and
contact him If
necessary.

Full-Scale

Rockland
County

Resource
Management

Support I
Operations I
Facilities

Projectors may be
more effective
than televisions to
share GIS,
transportation
information, etc.

Full-Scale

Rockland
County

Resource
Management

Support I
Operations I
Facilities

RACES was
under-utilized; it
can send picture
data via cameras,
but no personal
computer in the
EOC could accept
the data.

Practice

Westchester
County

Communication

Emergency
Management
Notification

It was also
documented that
policy dictates that
the utility makes
an updated
notification using
the RECS phone
every 30 minutes,
but a "report by
exception"
process would be
faster and less
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Exercise

Jurisdiction

Management
Process

Category

Description
cumbersome.

Practice

Westchester
County

Resource
Management

Support I
Operations I
Facilities

(2) The EOC
complex is
antiquated and
small for the size
of the EOC staff.
The ceiling is too
low to allow for
any type of
overhead
projection system,
and the acoustics
are poor.

Full-Scale

Westchester
County

Coordination

Emergency
Operations
Management

Because a school
representative
showed up late,
county
transportation
back-filled the
school for the first
hour, which is a
coordination
management
issue.

Full-Scale

Westchester
County

Resource
Management

Support /
Operations /
Facilities

(2) The EOF could
only be reached
on primary
system.

Full-Scale

Westchester
County

Resource
Management

Support I
Operations I
Facilities

(3) The phones
were placed in the
middle of the
facility; the County
Executive may
want to consider
moving the
phones in the
future.

Full-Scale

Westchester
County

Personnel
Management

Emergency
Operations
Management

The County
Executive and
deputy could have
displayed a better
working
knowledge of
basic radiological
concepts.
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Exercise

Jurisdiction

Management
Process

Description

Category

Practice

Indian Point

Communication

Field
Measurement
and Analysis

(5) The
communication
with field data
teams went well

Practice

Indian Point

Communication

Emergency
Management
Notification

(9) The EOF
Communicator #2
got
notification/update
forms out in a
timely manner

Practice

Indian Point

Command and
Control

Emergency
Operations
Management

We did not
document any
command and
control
management
issues for the
practice exercise

Full-Scale

Indian Point

Communication

Emergency
Operations
Management

(1) Regular, timely
briefings provided
adequate
summaries of
current conditions

Full-Scale

Indian Point

Coordination

Emergency
Operations
Management

We did not
document any
coordination
management
issues

Full-Scale

Indian Point

Communication

Emergency
Management
Notification

Key EOF staff
(Emergency
Director and
ORAD) did a good
job of
communicating
directly with State
and county
liaisons

Full-Scale

Indian Point

Personnel
Management

Field
Measurement
and Analysis
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Support I
Operations I
Facilities

(2) Indian Point
field teams were
active and wellcoordinated
throughout the
exercise
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Exercise

Jurisdiction

I

Management

Category

Description

Process

Full-Scale I Indian Point

Personnel
Management

Emergency
Operations
Management

(3) The EOF staff
stayed active after
release, until the
end of play

Practice

New York
State

Communication

Support I
Operations I
Facilities

(1) The utility tech
representatives
were
knowledgeable
and explained the
physical plant
problems

Practice

New York
State

Coordination

Emergency
Operations
Management

The State EOC
showed excellent
coordination with
the counties,
despite technical
difficulties with the
executive hotline.
For example,
school
administrators
were given notice
to evacuate before
any public
notification
through respective
counties. No other
coordination
management
issues were noted
for the State EOC

Practice

New York
State

Resource
Management

Support I
Operations /
Facilities

(1) The EOC
installed plasma
screens to project
Information in the
Command Center
and Ops Center
on large-projection
televisions

Practice

New York
State

Resource
Management

Support I
Operations /
Facilities

(2) There were
computers at
every station, and
the machines
seemed to
function well
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Jurisdiction

Exercise

Practice

(3) The GIS group
provided excellent
maps
I

I

I

t

Support /
Operations I
Facilities

Resource
Management

New York
State

Description

Category

Management
Process

Practice

New York
State

Command and
Control

Protective
Action DecisionMaking

The Assistant
Director was
helpful and
knowledgeable
about his roles
and duties. He
relied little on his
emergency
managers and
agency
representatives
when making
decisions, but did
rely on them for
information and
assistance

Practice

New York
State

Personnel
Management

Emergency
Operations
Management

The State EOC
took this practice
drill seriously-the
EOC was fully
staffed, and
participants were
serious and
attentive

Full-Scale

New York
State

Communication

Emergency
Operations
Management

(2) Agency
briefings were
good-on-time and
thorough

Full-Scale

New York
State

Resource
Management

Support I
Operations /
Facilities

(1) There was a
good back-up plan
for phones when
they went down

Full-Scale

New York
State

Command and
Control

Emergency
Operations
Management

No command and
control
management
issues were noted

Full-Scale

New York
State

Personnel
Management

Emergency
Operations
Management

No personnel
management
issues were
observed
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Exerc4is l.jJuisd

1E[(iction

Mangeent
i~-.~~l

Caegr

Descriptiong .3

Practice

Orange
County

Communication

Emergency
Operations
Management

Effective
communication on
the part of EOC
personnel was
documented. Of
particular note is
that EOC
personnel who
were assigned to
specific situations
(i.e., fire, schools,
etc.) reported to
the executive
decision area, in a
separate room, to
be briefed on
incidents and
engage in further
discussion if
necessary. This
helped keep noise
in the main EOC
to a minimum and
effectively
targeted specific
personnel to deal
with a problem
without outside
distraction.
Another
communication
management
issue was that
periodic EOC
updates contained
necessary
information but
were concise,
allowing personnel
to proceed with
response activities

Practice

Orange
County

Resource
Management

Support I
Operations I
Facilities

Available
resources were
effectively utilized
by EOC
personnel: the
main entrance,
JNC, and break
areas were
reconfigured from
the existing floor
plan (secondary
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Exrie

Jrsito.

Mngmn

Caegr

DescrJ

I[iptio

entrance usea as
main entrance,
office equipment
relocation, etc.) to
minimize traffic
flow and
distractions
4

4

4

+

I-

Practice

Orange
County

Resource
Management

Emergency
Operations
Management

Resources at the
EOC were
"adequate."
Almost all EOC
staff, including
administrative
assistants, were
from other county
offices. In some
cases, personnel
did not have
experience Inthe
EOC, but
experienced staff
provided guidance
and direction to
newcomers

Practice

Orange
County

Command and
Control

Emergency
Operations
Management

We did not
observe any
command and
control
management
issues at the
Orange County
EOC

Practice

Orange
County

Personnel
Management

Emergency
Operations
Management

Observers noticed
strong leadership
from EOC staff,
particularly CAD
Emergency
Management
Office (EMO).

Practice

Orange
County

Personnel
Management

Emergency
Operations
Management

Additional
taskings/injects
were dealt with in
an effective
manner and did
not detract from
Nmain REP
issues.* The
County Executive
Officer, who was
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Exercise

Jurisdiction

Management
Process

Category

Description
me rmain oecision-

maker, had
confidence In his
personnel and
deferred to their
expertise when
appropriate
Full-Scale

Orange
County

Communication

Emergency
Management
Notification

We did not note
any
communication
management
issues

Full-Scale

Orange
County

Command and
Control

Emergency
Operations
Management

Delegation of
tasks In command
and control was
appropriate

Practice

Putnam
County

Communication

Protective
Action DecisionMaking

(1) Protective
action decisions at
the county level
were timely

Practice

Putnam
County

Communication

Protective
Action
Implementation

(2) No problems
were apparent in
the
implementation of
protective actions

Practice

Putnam
County

Resource
Management

Support /
Operations /
Facilities

According to the
EOC director, a
new facility is
scheduled to
begin construction
soon

Practice

Putnam
County

Command and
Control

Protective
Action DecisionMaking

The County
Executive and the
EOC Director
showed
aggressiveness in
decision-making,
and although they
remained
relatively isolated
from the rest of
the EOC, they
appeared to be
well-informed.
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Exrie JrsitoFaaeet Ctgr
Personnel
Management

Emergency
Operations
Management

We did rnot notice
any personnel
management
Issues during this
practice exercise

Full-Scale Putnam
County

Communication

Emergency
Operations
Management

(1)Inter-EOC
communication
was adequate

Full-Scale Putnam
County

Communication

Emergency
Operations
Management

(2)Regular
briefings from
command room to
Operations Center
seemed effective

Full-Scale Putnam
County

Communication

Protective
Action DecisionMaking

(3)Briefing to
dose assessment
field team was
thorough

Full-Scale Putnam
County

Coordination

Emergency
Operations
Management

No coordination
management
issues were
observed

Full-Scale Putnam
County

Resource
Management

Protective
Action
Implementation

(1)Traffic control

Full-Scale Putnam
County

Command and
Control

Emergency
Operations
Management

No command and
control
management
issues were
documented by

Full-Scale Putnam
County

Personnel
Management

Emergency
Operations
Management

We did not
observe any
personnel
management
Issues

Practice

Resource
Management

Support /(1)
Operations ICommand
Facilities

The facility for
and
Control and EOC
isvery usable; it
has been
remodeled
recently, and with
the exception of a
few mechanical

Practic

Putnam
County

ecito

Rockland
County

_______

__________

___________
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set-up was done
well

_________

glitches, worked
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Exercise

Jurisdiction

Management
Process

Category

Description

well for team-type
interaction

Practice

Rockland
County

Resource
Management

Support I
Operations I
Facilities

(2) The staff was
creative in
recovering from
equipment
problems and
remained calm

Practice

Rockland
County

Command and
Control

Emergency
Operations
Management

The Command
and Control
element worked
well with EOC
staff, and
informationsharing was
excellent

Practice

Rockland
County

Command and
Control

Emergency
Operations
Management

The Chief
Executive was
prepared and
willing to listen to
staff; he was not
hesitant about
making tough
decisions

Practice

Rockland
County

Personnel
Management

Field
Measurement
and Analysis

It was noted that
the Radiological
Monitoring Team
was well-equipped
to handle their
duties

Full-Scale

Rockland
County

Communication

Support /
Operations I
Facilities

The staff
rebounded well
from hotline
problems,
however

Full-Scale

Rockland
County

Command and
Control

Emergency
Operations
Management

The County
Executive, Chief of
Staff, and
Operations Chief
worked well as a
team, discussed

information, and

then the Executive

made decisions.
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Exrcs

Juidito

Management

Caegr

Descriptio

The EOC
Manager was an
effective leader;,
he kept his staff
motivated and was
involved with
Injects, primarily
law enforcement.

Rockland
County

Personnel
Management

Emergency
Operations
Management

Westchester

County

Resource
Management

Support /

Practice

Westchester
County

Command and
Control

Emergency
Operations
Management

It was noted that
the Assistant
County Executive
who was in charge
reported that it
was his first time
filling that role. He
was
knowledgeable
about his duties
and relied on his
emergency
managers and
agency
representatives
(especially the
schools) for
information and
advice on which to
base decisions.

Practice

Westchester
County

Command and
Control

Emergency
Operations
Management

Also, we found the
command group
staff tco be
experienced in
REP and
anticipated

Full-Scale

4.

I

Practice

Operations I
Facilities
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(1) The EOC is
initiating an email-based
messaging system
that will end
reliance on multipart message
forms and
automatically build
a message log.
The new system
seemed to work
well after some
initial set-up
issues.
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Exercise

Jurisdiction

Management
Process

Category

Description

escaUauon raner
than adjusting only
when situations
changed.
Practice

Westchester
County

Command and
Control

Support I
Operations /
Facilities

In addition, the
utility tech reps
were considered
knowledgeable.
One of them in
particular Is an
active volunteer
fire and hazmat
responder as well
as an Entergy
engineer, and was
clearly wellrespected and
seen as a trusted
agent by County
decision-makers.

Practice

Westchester
County

Personnel
Management

Emergency
Operations
Management

We did not note
any personnel
management
issues for the
Westchester
County EOC.

Full-Scale

Westchester
County

Command and
Control

Emergency
Operations
Management

IEM observers did
not note any
command and
control
management
issues.

Practice

General

Coordination

Public
Information

Upon aival at
JNC, staff did not
know the protocol
for getting the
keys to the
building, which
delayed entry.
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Exercise

Jurisdiction

Management
Process

Category

Description

Practice

General

Coordination

Public

Practice

General

Coordination

Public
Information

The JNC will not
declare itself
operational until all
staff has signed in.
It did not seem like
the staff was
aware of this since
many were
present for awhile
before signing In
or had to be
reminded.

Practice

General

Communication

Public
Information

Most of the
counties were
having trouble with
the phones and
computers. Email
was not working.

Practice

General

Coordination

Public
Information

Unable to
synchronize
clocks in work
rooms.

Practice

General

Communication

Public
Information

Agency liaison did
not keep counties
up-to-date about
change in
emergency status,
For example, a
general
emergency was
declared at 1250
and as of 1310,
counties still had
not gotten any
information
regarding the
general
emergency.

Information
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The start up of the
JNC was slow.
Registering all of
the staff was
problematic and a
little unorganized.
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Exrcs
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Management

Practice

General

Communication

Public

Practice

General

Communication

Public
Information

Practice

I General

Communication

Public

Practice

General

Communication

Public
Information

Public inquiry did
not know about
change from Site
Area Emergency
to General
Emergency.

Practice

General

Communication

Public

Since email was
down, counties
were delayed in
putting out press
releases. For
approval they had
to fax to county
office and then
manually input any
changes.

Practice

General

Communication

Public
Information

The fax machines
were backlogged,
which caused a
further delay of the
press releases
getting to county
offices in a timely
manner.

Information

Information

Information
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Status posters in
work rooms were
not being
changed.

Status reports

from plant were
not given often
enough.

Agency liaison did
not utilize the bell
when he went to
work rooms to
deliver news;
therefore, many in
the room were not
aware of his
presence.
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Exrcs
((

Practice

¶Jurisdiction

General

Maaemn

CategoryDesc

Communication Public
Information

iptionn

The distribution of
press releases to
the county rooms
was erratic and
slow.

Practice

General

Communication

Public
Information

Distribution of
press releases for
people outside
JNC was also very
slow or they were
not receiving any
at all.

Practice

General

Communication

Public
Information

The public inquiry
room was not
receiving some
press releases.

Practice

General

Communication

Public
Information

The first press
briefing did not
take place until an
hour and half after
the first press
release was sent
out. There did not
seem to be any
sense of urgency.

Practice

General

Communication

Public
Information

In many cases,
the spokespeople
told the media
they would get
back to them on
certain questions.
At the next briefing
they usually
addressed the
questions;
however, it
seemed like too
much information
for a trivial
question and took
up too much time.
Some of the
questions
addressed In the
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Exercise

Jurisdiction

Management
Process

Category

Description
ToiIow up seemed
like they were
moot points.

Practice

General

Communication

Public

The second press

Information

briefing was too
long. The length
of all the briefings
was not realistic.

Practice

General

Communication
/Coordination

Public
Information

Important events
are unfolding while
spokespeople are
in media briefings.
A staff member
should either be
coming up to
inform
spokespeople of
changes or telling
them the have to
stop the briefing
because press
releases are
giving out
contradictory or
inaccurate
information.

Practice

General

Communication

Public
Information

Spokespeople
could have
explained certain
terms more
clearly. For
example, there
was no clear
explanation of a
protective action
versus a
precautionary
action.

Practice

General

Communication

Public
Information

Spokespeople did
not let the media
know what
documents
(background
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ExercI¶.jII
is Juidcion.

Manage1
~rdm~.~ent

Caegr

Deciptio'~n

information) or
experts were
available.
Counties need to
make iteasier for
the press.
Practice

Entergy

Communication

Public
Information

Entergy
spokesperson was
a little belligerent
towards the press.
It makes him
seem less
credible.

Practice

General

Communication

Public
Information

Counties do not
give media any
idea when next
briefing will take
place.

Practice

General

Communication

Public
Information

Rumors were
being addressed
in briefing but
media outlets
were not being
called to correct
rumors.

Practice

General

Coordination

Public
Information

The security in the
media room was
lax as media was
able to get into
unauthorized
areas of the
building.

Practice

General

Communication

Public
Information

A special news
bulletin that further
explained the EAS
announcements
was sent out 43
minutes later.
This happened on
two occasions.
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Exrcs

Juisito

Maaemn

Caegr

Desripio

Full-Scale I General

Coordination

Public
Information

For the start-up of
JNC, staff arrived
quickly after page
was sent.
Registration was
efficient.

Full-Scale

General

Coordination

Public
Information

Most staff knew to
sign in on the
main board, but
some had to be
reminded to check
in.

Full-Scale

Orange
County

Coordination

Public
Information

The JNC was
delayed in
declaring itself
operational
because it could
not establish the
video link with
Orange. They
finally decided to
go ahead without
link.

Full-Scale

General

Communication

Public
Information

As of 0922, there
was no posting in
the Utility Room
about the
emergency.

Full-Scale

General

Communication

Public
Information

The Agency
Liaison kept the
counties abreast
of all news from
the plant as well
as changes to the
status of the
emergency.

Full-Scale

Orange
County

Communication

Public
Information

Orange County
was not getting
updates about the

plant.

Full-Scale

Putnam
County

Communication

Public
Information
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Putnam County
heard about the
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release from their
health department
10 minutes before
the state
announced the
release.

Full-Scale

General

Communication

Public
Information

Phone numbers
on press releases
were incorrect or
did not list a
number for further
information.

Full-Scale

Putnam and
Orange
Counties

Communication

Public
Information

Putnam and
Orange did not
have a number to
contact for further
information

Full-Scale

Orange
County

Communication

Public
Information

Orange County
was missing
multiple press
releases from the
other counties.

Full-Scale

General

Communication

Public
Information

Three press
releases had
significant
mistakes.

Full-Scale

General

Communication

Public
Information

There seemed to
be some
inconsistency
between the
information the
counties would
say they were
going to address
at the briefing and
what they actually
said at the
briefing. It was
mostly in
reference to
questions
reporters asked
and filling In holes
from the previous
briefing.
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Full-Scale

General

Communication

Public
Information

Press briefings
were too long for
the media.

Full-Scale

General

Communication

Public
Information

There was a delay
is announcing the
General
Emergency. Once
there is a status
change the
counties should
report to the
media promptly.

Full-Scale

Putnam
County

Communication

Public
Information

At the first briefing
the only press
release available
was Putnam
County's.

Full-Scale

General

Communication

Public
Information

When
spokespeople
were Interrupted
by media
questions they
said they would go
back and answer
their question at
the end of the
briefing. When it
was time for
questions, the
spokespeople
often did not
address the earlier
questions.

Full-Scale

General/Outsi
de media

Communication

Public
Information

The questions
asked by the
media were too
easy. Media
would not be that
forgiving during a
real emergency.

Full-Scale

Orange
County

Communication

Public
Information

The Orange
County video link
was not
operational until
the 5 1 press
briefing around
0300. In the
morning, they said
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they would try to
get Orange
County into the
press briefings by
phone; however,
nothing was done.
They seemed to
forget about it.
During the
exercise the
reporters at the
JNC had no way
to ask Orange
County any
questions. The
State was
updating for
Orange.
Full-Scale

General

Communication

Public
Information

Wind
direction/Wind
speed posters
need to be posted
so the media can
see what the
spokespeople are
referring to.

Full-Scale

General

Communication

Public
Information

Plant status
posters might also
be helpful.

Full-Scale

General

Communication

Public

It would be helpful
for someone who
is aware of the
current situation to
remain in the
press briefing
room to answer
basic questions
from the media
(i.e. explaining the
plume).

Full-Scale

General

Communication

Information

Public
Information
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The timing of
press releases to
the briefing room
was erratic. The
counties need to
coordinate and
make sure that the
releases get up In
a timely manner.
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Full-Scale

Putnam
County

Communication

Public
Information

The first Putnam
County press
release was up
too early.

Full-Scale

General

Communication

Public
Information

The EAS message
was not upstairs
until 44 minutes
after
announcement.

Full-Scale

Entergy

Training

Public
Information

While the county
spokespeople did
a good job
handling the
media, the
Entergy
spokesperson
might benefit from
media training.
Some of his
answers to the
media were curt
and he was
ignoring some
questions. He
also promised to
get back to
important
questions but then
did not.

Full-Scale

General

Communication

Public
Information

The first EAS
came out at 1004
but was not
brought up to the
media room until
1048.

Full-Scale

General

Communication

Public
Information

Two of the four
EAS messages
went out while the
counties were
bnefing. In a real
situation, this
would create
problems since
the media could
not cover the live
press briefing
while the EAS
message is being
aired.
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Full-Scale

General

Communication

Public
Information

The second EAS
went out without
knowledge of the
change to a
General
Emergency.

Full-Scale

General

Communication

Public
Information

EAS #3 said there
was a release In
plant, however at
that time there had
been no release.

Full-Scale

General

Communication

Public
Information

At the 5 h press
briefing, it was
announced that all
ERPA were
sheltered, where
In fact they were
evacuated.

Full-Scale

General

Communication

Public
Information

At the 5e press
briefing,
spokesperson
announced that
briefing #3 was
Incorrect, which
occurred one and
half hours earlier.

Full-Scale

General

Communication

Public
Information

Overall, many of
the briefings were
out of sync with
what was
occurring at the
plant. Many times
the information
was not updated
immediately but at
the next briefing,
which sometimes
occurred more
than an hour later.
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Appendix J: Advocacy Issues
In the summary that follows, and in the report generally, "advocacy groups" is a non-pejorative
term of convenience, and is meant to encompass environmental and public health groups and

individuals who share and vocalize a concern for the adequacy of the Radiological Emergency

Preparedness plans at Millstone and/or Indian Point. They include Indian Point Safe Energy
Coalition, Riverkeeper, STAR, Citizens Awareness Network, citizens, and many other citizen
organizations. That the term is broad is evident from the fact that some it is meant to encompass
emphasize that they are not against nuclear energy per se. That the term is only for convenience
is evident from the fact that many who are responsible for portions of the plan(s) have also
expressed reservations about some of its more salient aspects.
After the 9/11 attacks, Richard Brodsky, Chairman of the Standing Committee on Environmental
Conservation, requested an inquiry into the Indian Point Emergency Evacuation Plan.' A hearing
called by Chairman Brodsky, Chairman of the Committee on Energy Assemblyman Paul Tonko,
and Chairwoman of the Committee on Government Operations Rosanne Destito, was assembled
in White Plains, New York, on December 20, 2001. The committees heard testimony from state
and county officials, Entergy, and the public. The committees expressed concern about a number
of issues:
" The evacuation plan relied on assumptions that were "clearly inconsistent with experience,
evidence, and expert opinion, and, until corrected, remove the [p]lan from reality and
practical ability to actually protect the public health and safety" (for example, the plan
assumes that people outside the recommended areas will not evacuate);
" The plan assumes that parents will evacuate without picking up children from school. Parents
are expected to meet their children at designated places outside the area at risk. Children who
live inside the risk area, but are at school outside the risk area during an emergency will be
picked up by their parents as they are evacuating the area;
* Planning assumes that emergency officials can give evacuation information to the public, and
that the information will enable certain populations (like school children) to be evacuated
earlier than other populations;
" The Indian Point emergency plans fails to consider radiation release from spent fuel pools;
" Planning assumes that emergency workers will return to the risk area during a radiation
emergency;
* Planning appears to assume that there will be a significant amount of time between
notification of government officials of the need to evacuate and the actual radiation release;
" Planning assumes that sheltering-in-place is adequate protection in the event of a sudden
release of radiation;
" The plan relies on objective data (such as population estimates) that is outdated and incorrect;

*Brodsky, Richard and Paul Tonko. Interim Report on the EvacuationPlanfor the Indian PointNuclearFacility. February 20,2002.
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"

Planning for the evacuation of the transit-dependent population is suspect-the plan assumes
that 50% of the transit-dependent will evacuate in the cars of others;

*

The number and availability of buses for a general evacuation (both of school children and
the general population) is unclear;

*

There are no planned alternatives for contaminated water supply;
" Protection of pre-school children is inadequate;
" Potassium iodide is provided only for emergency workers;
" Evacuation plans for colleges apparently do not exist; and
*

Evacuation plans remain untested.

Advocacy groups often recommend increasing the area to be evacuated in an emergency.
Currently, evacuation plans cover only areas within a 10-mile radius of the facility. Also, there is
concern about the protection of special populations, such as people dependent on public
transportation, people confimed to their homes for a variety of reasons, hospitalized patients, and
people in institutional settings.
Additionally, advocacy groups note that the worst-case scenario assumed by the Indian Point
emergency plan is not a "meltdown," but instead, a gradual release of radiation. Other concerns
include the capacity of area hospitals to treat workers and citizens in the event of an emergency
at Indian Point. Concern has also been expressed that medical personnel may not report to
hospitals and medical centers in case of a radiation emergency. Although evacuated citizens are
expected to go to reception centers, many are concerned that reception centers are too close since
they are not much farther than 10 miles from the Indian Point facility.
Advocacy groups have also concentrated on Indian Point's vulnerability to an act of terrorism in
light of the events of September 11, 2001. There is concern that terrorists could create "dirty
bombs," from radioactive spent fuel rods. A number of groups have raised issues regarding the
level of security at Indian Point and the increased probability of terrorist strikes against the plant.
A congressionally-sponsored document called "Security Gap," which was released in March
2002,2 raises the concern that the current plan to handle a radiological emergency at Indian Point
does not account for the heightened risk of terrorist attacks. The congressman adds that "the
[Nuclear Regulatory Commission] has historically failed to adjust security regulations to meet
the evolving threat [of terrorism] and has not permanently revised security regulations following
the events of September 11." Other general concerns of advocacy groups include maintenance
and upkeep of Indian Point, 3 and the safety of the water supply of New York residents.
Unlike Indian Point which is located amidst functioning communities, a large body of water
separates the Millstone plant from Long Island, and there are no population centers within ten
miles of the plant. Accordingly, the debate surrounding the threat the Millstone plant poses to
New York communities is less intense and there seems to be a lower level of general awareness.
"Security Gap" is a summary of NRC responses to correspondence from a United States Representative, Member. Energy and Commerce
Committee. The document was made public on March 22,2002.
3According to the source "Rating Upgrade Not Reassuring," a leak of highly flammable hydrogen was discovered inside the Indian Point 2
reactor on August 31, 2002, and Entergy did not repair the leak until October.
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Nevertheless, many elements of the Millstone and Indian Point debates are virtually identical,
including rejection of the relevance of the 10-mile emergency planning zone, concern for the
inadequacies of the roadways, large populations just outside the 10-mile emergency planning
zone who perceived themselves at risk and lacking effective protective action strategies, and
cynicism and distrust of the nuclear industry and of government planning. Also, advocacy
groups near Millstone can easily remember the success with Shoreham. As with Indian Point,
there are locally elected officials who have made opposition to Millstone a major component of
their official political stance. A telling argument advocacy groups use is that the area derives no
benefit from the plant, but is placed at risk by its existence.

J-3

