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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.

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.

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

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.
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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
margin of safety.

Major 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.
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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 Page ix



Review of Emergency Preparedness at Indian Point and Millstone—DRAFT

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
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
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 decision-
making 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.
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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, Description of 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
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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 Planning Bases 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 Training Programs, 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 Education Program, 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, Architecture for Analyzing Coordinated and Integrated Response, discusses a
theoretical framework (Public Protection Performance Architecture [P3A4]) for conducting a
rigorous review of emergency management decision-making and practice.

Chapter 10, Exercise Analysis using the Public Protection Performance Architecture (P3A4),
applies the principles discussed in Chapter 89 to exercise data collected for the region around
Indian Point

Chapter 11, Conclusions and Recommendations Regarding Public 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, Individual Plan 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 Population Basis Review, gives detailed information on population
data for Indian Point and Millstone.

Appendix E, KLD’s Evacuation Network (from Field Survey), includes a table of differences
noted between [EM’s review of evacuation routes and the evacuation network for Indian
Point developed by KLD Associates.

Appendix F, Details on Alert and Notification System Review, discusses the characteristics of
the sound propagation model used to generate siren-level contours for Indian Point.
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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 Practice and Full-Scale Exercise Observations, includes a
table of observations grouped as they relate to management processes.

= Appendix J, Advocacy Group Issues, defines how the term “advocacy groups” is used and
summarizes issues they raise.

=  Appendix K, Conclusions and Recommendations Regarding Public Safety, 1s a
reorganization of Chapter 11 that follows the FEMA REP Exercise Evaluation Methodology
Format.
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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’

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® 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.

! Information excerpted from “Putnam County Radiological Emergency Response Plan.”
2 Indian Point Energy Center Emergency Plan Draft, revised February 2001.
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The 10-mile plume emergency planning zone for this area is depicted in Figure 2-1 below.
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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.
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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.
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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.

11.6 percent are of Latino or Hispanic origin.
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:

e 39.1 percent of Spanish language speakers,
e 494 percent of Indo-European language speakers, and
e 444 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
towns: 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.

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:

e 41.2 percent of Spanish language speakers,
e 31.4 percent of Indo-European language speakers, and

e 429 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.
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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:

e 47.3 percent of Spanish language speakers,
e 41.3 percent of Indo-European language speakers, and
e 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:

e 71.3 percent are White.
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e 15.6 percent are of Hispanic or Latino origin.
e 14.2 percent are Black or African American.
e 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:

e 51.3 percent of Spanish language speakers,
e 32.3 percent of Indo-European language speakers, and
e 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 west-
southwest 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 de-
fueled and is in the process of being decommissioned.

The radiological emergency preparedness plan® 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

* 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
performed 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.
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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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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
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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.

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:

e 46.6 percent of Spanish language speakers,
e 30.2 percent of Indo-European language speakers, and
e 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
recogniz4ed this “defense-in-depth” principle in its latest revision to the reactor oversight
process.

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

4 U.S. Nuclear Regulatory Commission. Reactor Oversight Process (NUREG-1649), July 2000.
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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.

The first step towards developing an emergency
management system is planning, which must lead to
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:

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.

James Lee Witt Associates, 2002
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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 plans 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
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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.
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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:

e nature and likelihood of a release;
e Dbehavior of a cloud, or p/ume, of radioactive material released;
e cffects of radiological exposure to humans;

e Federal guidelines on human dose thresholds.’

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.® 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.” 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.

8 NUREG-0654, Rev. 1, page 6.

® 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 sabotage-
initiated 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.
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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 50-
mile 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.

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 ground shine. 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,'? short-term doses of
radiation can cause early effects such as vomiting and diarrhea, skin burns, cataracts, and even
death. Receiving such high doses can be compared to receiving a total of four lifetimes of normal
background 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."

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
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.

BFor information on the event at Chernobyl, refer to Goble, Robert L., and Christoph Hohenemser, “Emergency-Planning Lessons from the
Accident at Chernobyl.” In Preparing for Nuclear Power Plant Accidents (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 Criticality Accident and Local Residents: Damages, Symptoms and Changing Attitudes, Data and Analysis of the
Results of a Field Survey of Tokai-mura and Naka-machi Residents. Citizens' Nuclear Information Center, Tokyo, June 2001.

" NUREG-1150 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:'

e Acute effects on health should be avoided if possible.

e 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.

e 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.

e 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

'3 Environmental Protection Agency. Manual of Protective Action Guides and Protective Actions for 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:'®

e Wood-frame house (first floor): 10% reduction in dose
e Wood-frame house (basement): 40% reduction in dose
e Masonry house: 40% reduction in dose

e 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.!” 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.

Figure 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.

' EPA 400-R-92-001, pages 2-3.
'7 A rem is a roentgen equivalent man.
'8 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

James Lee Witt Associates, 2002
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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

Rem Whole Body Radiation Dose Effects

1,000 | Death 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 | Average 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 terms 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

' EPA 400-R-92-001, 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
hazard assessment 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.

Collect Collate Initially Model

Determine

Perceive Assess i m
= Hozard M Hazard M Characterize M e il | Protective &
Anomaly Data Data Hazard Hazard Threat Action

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 gas® release rates are calculated using the monitor readings in one or more

% A 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
if an accident occurred at one of the spent fuel pools.”!

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

2l 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.
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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 ¥ U/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” (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:

e Complete New York State Radiological Emergency Data Forms
e Perform the dose assessment
e [ssue protective action recommendations

e 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 Population Exposure 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).

km

E 10 E 10
f [no image availakble] f [N image availakble]

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
modern 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.”? This tower has three instrument packages
that measure temperature, dew point, wind speed, and wind direction. Precipitation is also
measured near ground level. Data are logged at the tower and transmitted by an auto feed to the
Emergency Operations Facility by way of landlines and optical fibers for storage on a mainframe
computer. The data logger computes atmospheric stability and finds 15-minute averages for use
in selecting the appropriate overlay for the accident impact analysis.

A backup source of meteorological data is a tower located approximately 1,200 feet northeast of
the primary tower, about halfway between the two power reactors. This tower measures wind
speed, wind direction and the variability in the wind direction. The instruments are similar to
those on the main tower.

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

22 Information 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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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 15-
minute 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,23 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

3 MP-26-EPI-RAP10, Rev. 2
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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-EPI-
FAP10, 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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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-EPI-
FAP10, 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 feet™*. 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

 Temperature differences are assumed to be between the 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

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
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.
% Sjoreen, A.L., J.V. Ramsdell, Jr, T.J. McKenna, S.A. McGuire, C. Fosmire, and G.F. Athey. Radiological Assessment System for Consequence
Analysis 3.0: Description of Models and Method" (NUREG-1741) U.S. Nuclear Regulatory Commission, Washington D.C. 2001.
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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, [EM 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 modern computer model. In order to be of the greatest benefit, the model should have the
following traits:

e Be capable of computing dose estimates and displaying maps of the affected areas;
e Include the effects of terrain;
e Include the effects of time changes in meteorological conditions;

e 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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e 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;

e Use meteorological data obtained directly from instruments in the vicinity of the release;

e Be able to use meteorological data forecast by numerical models to predict the future
motion of the plume;

e Be capable of estimating the plume arrival time and the time that doses reach hazardous
levels;

e Be capable of estimating total population exposure by geographic zone;

e 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;

e 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 1s 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.

Experienced members of the James Lee Witt Associates team reviewed plans for Indian Point,”’
Millstone,™ and associated jurisdictions to determine their regulatory compliance with planning
criteria from the Nuclear Regulatory Commission, FEMA, and the Environmental Protection
Agency.” These organizations have statutory authority for public safety in the event of a
radiological release from a United States nuclear facility.

YIEM reviewed the following plans: Indian Point Energy Center Emergency Plan Draft, revised February 2001; New York State Radiological
Emergency Preparedness Plan for Commercial Nuclear Power Plants, 2001; Putnam County Radiological Emergency Response Plan, revised
April 2002; Rockland County Radiological Emergency Plan, revised May 2002; Orange County Radiological Emergency Response Plan, revised
June 2002; and Westchester County Radiological Emergency Plan for the Indian Point Energy Center, 2002.

[EM reviewed the following plans: Millstone Power Station Emergency Plan, revision 28, change 4, August 2002; State of Connecticut
Radiological Emergency Response Plan, revised December 1999; Suffolk County Hurricane/Coastal Storm Emergency Response Plan, revised
May 30, 2002; Fishers Island Radiological Emergency Response Procedures, revised December 1999.

»U.S. Nuclear Regulatory Commission and Federal Emergency Management Agency. Criteria for Preparation and Evaluation of Radiological
Emergency Response Plans and Preparedness in Support of Nuclear Power Plants NUREG-0654/FEMA-REP-1-Rev. 1); Environmental
Protection Agency. Manual of Protection Action Guides and Protective Actions for Nuclear Incidents, 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 NUREG-
0654. 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 sub-
sections. 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.)

o [1.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.

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.

o [I.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: 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.

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.

o [I.F.2—Each organization shall ensure that a coordinated communication link for fixed
and mobile medical support facilities 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.

o [I.N.2.a—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 the messages.

There is no mention in the plan of testing communication with any other states in the 50-
mile 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.

o Licensee headquarters personnel 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.

o All Protective Action Guidelines should be consistent for all of the 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.

e Levels of Personal Protective Equipment identified for radiological workers.

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.

o [I.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.

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.

o [1.C.2—Provisions are made for licensee reps to go to offsite EOCs [Emergency
Operations Centers], and for offsite organizations to send reps to the licensee’s EOF
[Emergency Operations Facility].

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.)

11.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. This requirement helps
ensure coordination between onsite and offsite response actions, identification of impact
of onsite evacuation on evacuation routes, and identification of possible 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.

11.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.

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.

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

1I.H.7 — Each organization, where appropriate, shall provide for offsite radiological
monitoring equipment in the vicinity of the nuclear facility.

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.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.

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-
EPI-FAPO6 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.

11.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.
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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.

o [1.J.10— The organization’s plans to implement protective measures for the plume
exposure pathway shall include:

» 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

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.

o [1.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.

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.

o [I.A.3 — Written agreements between various organizations with emergency response
roles are included in the plan or the plan includes descriptions of 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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e [I.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
Whether a release is taking place
Potentially affect 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.

o [I.E4— Each licensee shall make provisions for follow-up messages from the facility to
offsite authorities which shall contain the following information if it is known or
appropriate:

>

YV V.V V V

YV V V

>
>
>
>

>

Location of incident and name and telephone number of caller

Date/time of incident

Class of emergency

Type of release, expected duration

Estimated quantity of radioactive material released, points, height of release

Chemical and physical form of released material, including relative quantities
and concentration of noble gases, particulates, and iodines.

Met conditions at appropriate levels
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.

Estimate of any surface radioactive contamination inplant, onsite, or offsite.
Licensee emergency response actions underway.

Recommended emergency actions, including protective actions

Request for any needed onsite support by offsite organizations

Prognosis for worsening or termination of 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

YV V.V V V V

Prognosis for worsening or termination of event based on plant information.

o [ 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.

The plan does not include a discussion of the preparation or content of draft messages to
facilitate instructions to the public during an event.

o [1.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.

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.

o [I1.1— 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 appropriate facility emergency procedures. Facility emergency
procedures shall 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.

o [IJ.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:

» Employees not having emergency assignments

> Visitors
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» 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

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.

o [I.A.3 — Written agreements between various organizations with emergency response
roles are included in the plan or the plan includes descriptions of these matters.

There is no mention of any type of written agreement between various organizations in
the plan.

e [I.LE.2 — Procedures have been established for alerting, notifying, and mobilizing
emergency response personnel.

In section 1.0 Concept of Operations there is mention of alerting and mobilizing
emergency personnel. However, the procedures are not included.

e [1.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.

Information for the transient population is not included in the plan.

o [I.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.

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.

IEM 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.

o [ILF.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)

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.

o [ILF.2 — Each organization shall ensure that a coordinated communication link for fixed
and mobile medical support facilities exists.

The plan provided contains no reference to coordinated communications relative to
medical support.

o [1.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.

The plan provided to the reviewer contains no mention of disseminating information to
the transient population.

e [I.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.
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There is no discussion of equipment inspections, inventory, and operability in the plan
provided to the reviewer.

o [IL.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

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.

o [1J.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.

The plan includes no discussion of the functions of a relocation center.

e 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

Protective actions for civilians are not addressed in the plan provided.

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

The process for relocation and decontamination protection is not mentioned in the plan
provided to the reviewer.

o Levels of exposure to radiation identified which should initiate protective action.

The plan identifies only the level of exposure for emergency workers; it does not include
the levels of exposure for the public.

e All Protective Action Guidelines should be consistent for all of the population.

Public protection is not discussed in the plan provided to the reviewer.
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e Estimate of total doses received prior to relocation of population.

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 modern. 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 10-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.>” 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:”'

e FEvacuation

e Sheltering

% Environmental Protection Agency. Manual of Protective Action Guides and Protective Actions for Nuclear Incidents. EPA-400-R-92-001.
31 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
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e Administration of stable iodine

e Washing exposed skin surfaces and changing clothes

Evacuation is recommended when exposure to the public is expected to exceed 1 rem.** 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.>® 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.** The outside air slowly
penetrates the inside of a structure, so sheltering is not recommended for some types of
accidents. Sheltering in some structures is more effective than others:*>

e Wood-frame house (first floor): 10% reduction in dose
e Wood-frame house (basement): 40% reduction in dose
e Masonry house: 40% reduction in dose

e 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
sheltering procedure.

Stable iodine (or Potassium lodide—also referred to as Potassium lodine) 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.*® 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™ (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).

33 Environmental Protection Agency 400-R-92-001, page 4-5

** Environmental Protection Agency 400-R-92-001, page 4-5

3 Environmental Protection Agency 400-R-92-001, page 4-5

36 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 NUREG-
0654 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 considered—
the 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. Time 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
it to them in a timely manner. Yet, inspection of the TMI plan reveals no other operating procedure for this
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.*

Plans in general are not operational guides. They only assign responsibilities. Thus, they focus
on the who and not the what and the how.*'

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

3 NUREG-0654, Rev.1, pages 7-8.

3 Kasperson, Roger E., Dominic Golding, and Seth Tuler. “Designing Effective Decision Systems for Responding to Nuclear Plant
Emergencies.” In Preparing for Nuclear Power Plan Accidents (edited by Dominic Golding, Jeanne Kasperson, and Roger Kasperson),
Westview Press. 1990. Page 306.

¥Dynes, Russell, Arthur Purcell, Dennis Wenger, Philip Stern, Robert Stallings and Quinten Johnson. The Accident at Three Mile Island: Report
of the Emergency Preparedness and Response Task Force. Disaster Research Center, University of Delaware. 1990.

“Dynes, Purcell, et al.

1 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.

James Lee Witt Associates, 2002 Page 60



Review of Emergency Preparedness at Indian Point and Millstone—DRAFT

uncertainties of a response. An associated federal program, the Chemical Stockpile Emergency
Preparedness Program (CSEPP),* has developed a more sophisticated approach for handling this
problem.

The Planning Guidance for the Chemical Stockpile Emergency Preparedness Program
recommends that “a two-part process” be used in the development of protective action strategies.
As the Planning Guidance 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:

e The protective capacity of the action (i.e., its ability to provide protection once implemented);

e  The likelihood of the action being implemented by people in the risk area;

e  The time required to implement the action versus the time available before the toxic plume
arrives;

e The social and psychological effects of planning and implementing the action;

e  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.*

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...**

2 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. Technical Addendum to Alabama CSEPP Protective Action Recommendation Guidebook. Innovative Emergency Management
IEM/TECO00-023, 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
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 of 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 inter-
organizational coordination. This is not to say that a successful evacuation cannot be achieved, only that
the task is formidable (emphasis added).*®

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.

4 Ladadec, Patrick. States of Emergency: Technological Failures and Social Destabilization. Butterworth-Heinemann. 1990. Page 242.
4 Ladadec, page 242.

7 NUREG-0654, Revision 1.

8 Kasperson, et al. 1995. 301.
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Study of the designated evacuation routes from the individual County Public Information
Brochures® 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 multi-
jurisdictional 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 MOU .

None of the four county radiological emergency plans “met” the ‘Evaluation Criteria’ drawn
from NUREG-0654, 11.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

4 Emergency Information, Orange County Emergency Management Office, County Government Center; Emergency Information, Westchester
County Department of Emergency Services, Office of Emergency Management; Emergency Information, 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 Samaritan Hospital, located in Rockland County approximately 15
miles from Indian Point.*

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

%% There 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
Review
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:

e 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.)

e 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 (ECF) 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 Witt Associates
interviewed hospital personnel to discuss the responses. In this process, certain areas of concern
emerged related to the communication of event information 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.

e 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.

e 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.

e 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.

e 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-to-
date.

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 shelter-
in-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 wotries, 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

James Lee Witt Associates, 2002 Page 74



Review of Emergency Preparedness at Indian Point and Millstone—DRAFT

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 County®

2000 Percentage
1990 2000 2000 Average Change
Population Population Households Household from 1990
Size to 2000
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.

52 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).
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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 10-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 KL.D for the areas outside the Indian Point 10-mile emergency planning zone are consistent.

Note that the population for the 10-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 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 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

Radius Ring Population ggr:l:llla;attii(\)lr?
10 mile 256,439 256,439
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

5.1.3 Transient Population in Area Surrounding Indian Point

The transient population includes individuals who are moving into, out of, and within the 10-
mile 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 10-
mile emergency planning zone. “Special facilities” include schools, daycares, nursing homes and
home care 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, [EM’s experience with emergency
management planning for other large industrial facilit