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SECTION 1

INTRODUCTION

1.1 Background

The U.S. Department of Defense (DoD) has developed and impizmented
several policies and procedures to respond to potential, but highly
unlikely, accidents involving nuclear weapons.l While nuclear weapons
accidents that could result in accidental detonation with a nuclear yield
are considered essentially impossible, the detonation of high explosive
component of nuclear weapons under certain accident conditions can and has
occurred. In such an event, the dispersion of toxic plutonium and/or other
radioactive materials is a likely occurrence. Emergency response pli.s for
dealing with such accidents have considered the consequences of plutonium
dispersion to the environment and have recommended appropriate precautionary
measures.2 Among these measures was the recommendation for establishing
emergency planning zones (EPZ). EPZ's define areas surrounding Department
of Defense weapons capable facilities within which emergency planning is
considered prudent. These are analogous to EPZ's required by the Nuclear
Regulatory Commission at nuclear power plants.3,4

Basically, the EPZ is an area within which to plan timely actions to be
taken by DoD, civil authorities, and the general public to minimize the
effects of cloud passage or subsequent resuspension of contaminants by
either wind action or movement of personnel and vehicles. The EPZ can be
geometrically described as a circle with the nuclear facility (potential
source of contamination) at its center and can be defined in terms of its
radius. At specific sites, deviations from this geometric definition can be
made depending upon terrain features, demography, and other relevant
considerations.

1.2 Review of Previous Work

In a previous study,2 a methodology for determining EPZ's at DoD
nuclear weapons capable fixed facil{ties was determined. Operations at
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these facilities could include: storage, movement, and maintenance of
weapons as well as fnstallation and removal from varfous delivery systems
(e.g., aircraft, missiles, warships, etc.).

Such routine operations result in no environmental release of plutonium
or other hazardous materials. Only under unplanned accidental conditions
can a release occur. The nature of the release and quantity of material
released, given an accident has occurred, will not only depend on the nature
of the initiating event, but will also be affected by other factors
including the quantity of plutonium present and the accident environment.
To characterize the source term, transport conditions, and dose consequences
under such a potentially diverse set of circumsiances, the methods of
probabilistic risk assessment have been applied. The most notable previous
application of PRA was in the nuclear reactor safety study (WASH-1400) or
the so-called Rasmussen Report.5 Insights from WASH-1400 were considered in
determining the required EPZ's for nuclear power plants. Although the
systems and conditions in a nuclear power reactor are considerably different
from those of nuclear weapons systems, the basic principles of accident
evaluation (i.e., accident sequence identification, probability
determination, consequence analysis, etc.) are still applicable. The net
result of such assessment not only provides useful insights into the
possible consequences of the spectrum of potential accidents, but also into

the 1ikelihood for their occurrence.

As a result of this study, the probabilistic relationship between dose
and distance show on Figure 1-1 was determined. As can be seen in this set
of graphs, to be comparable in risk to that of the 10 mile EPZ at nuclear
power plants, a reasonable EPZ distance from DOD nuclear weapons fixed
facilities would be somewhere between 3 and 10 km. However, as stated in

the conclusions:

"The results of this study indicate that a reaonsable distance for a
generic EPZ for DoD nuclear weapons fixed facilities would be within
the range of 2 to 6 miles. It must be noted however that this
suggestion is based upon a generic assessment which includes
evaluation of a wide spectrum of facilities, operations, and
inventories. Necessarily the assessment was of a scoping nature in
which the most risk significant scenarics had a dominant influence

2
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upon the results. The major implication 1s that site-specific risk
assessments at fndfvidual facilities would 1ikely indicate less
restrictive EPZ requirements for the majority of facilities.
Considering the time and expense of establishing EP2's, such site
specific assessments would 1ikely prove to be a prudent exercise.”

1.3 Problem and Approach

The generic assessment performed in the previous study was necessarily
very general in scope. A detailed probabilistic risk assessment considering
failure modes and probabilittes on a1l components of the overall system
would have required many man-years of effort. However, for purposes
of determining a generic EPZ within the constraints of funding level and
time available could be considered reasonable for an initial effort.
Evaluation cf EPZ's on a site-specific basis requires a greater degree of
detail.

To evaluate the problem of determining site specific EPZ,s requires an
assessment of varjation in activities and operations at individual
facilities as well as a review and assessment of more recent data on such
Tacititic.. Since iiL was iniiielly determined that: (1) a complete
assessment at each of the several facilities would be a formidable task
requiring extensive time and funding, and (2) various types or classes of
facilities maintained relatively similar operations, it would be adequate to
determine EPZ's at 3 classes of fecilities.

To accomplish this evaluation, data on operations at DoD nuclear
weapons capable facilities are reviewed to establish the three generic
classes of facilities. Each of these classes are then evaluated using PRA

methods as in the previous study.

1.4 Objectives

The objectives of the current study are summarized {n the following:

1.4.1 Review recent data on operations and activities at DoD nuclear
weapons capable fixed facilities. This review includes recent assessments




conducted at Lawrence Livermore National Laboratory {(LLKL) and Sandia
Mational Laboratory (SNL).

1.4.2 By applying existing data (and new data where relevant)
calculate EPZ 1s for three (3) classes of facilities utilizing previously
developed PRA methodology.

1.4.3 Conduct a peer review of the entire approach and methodology for
determining EPZ's of DoD nuclear weapons capable fixed facilities. Peer
reviewers are to be recognized experts in the areas of nuclear weapons
operations and health physics.

1.4.4 Prepare and edit & manual on guidance for preparing and
evaluating radiological emergency response plans in support of DoD nuclear
weapons fixed facilities.

1.5 Peer Review

The peer review group discussed in 1.4.3 was convened in November 1983
and was chaired by Dr. Robert E. Yoder, Director of Health, Safety and
Environment for the Rockwell International Inc., Rocky Flats Plant. Other
members included: Dr. William A Mills (US NRC), Dr. Marvin Rosenstein (US
Dept. of Health and Human Services), and Mr. George P. Dix (consultant, and
former official in the USAEC).

In its review, the peer group determined that there was no fault with
the technical approach (probabilistic risk assessment) used in tne study, or
in the reasonableness of the methods. Recommendations for {mprovement of
the methodology included:

1.5.1 To seek better insights on fractional release quantities of
plutonium than can be found in the Roller Coaster test series data.

1.5.2 Source term data was strongly weighted toward low probability
events. Although it was recognized that this {s a reasonable procedure for
data encompassing a8 wide range of operatiuns and sites, the results
represent an “upper bound” and can easily be misinterpreted. (Note: a




primary objective (see 1.4.2) of the present study 1s to assess classes of
facilities thereby minimizing this problem.)

1.5.3 Cloud rise calculations should be adjusted to incorporate the
results of the "Church equation®"6 and to make fmproved provision for
fncorporating fuel content burned for better estimation of heat finput.

1.5.4 For comparison of EPZ's with those for nuclear power plants,
greater distinction should be made between the short term effects that might
occur from nuclear reactor accidents vs. the long term effects from nuclear
weapons accidents.

The complete text of the peer review report is presented as Appendix A
of this report.

1.6 Guidance Manua)

A; part of the current work, SAIC has prepared the guidance manual
discussed in 1.4.4, The title of this manual is “Guidance for Developing
State and local Radiologica)l Emergency Response Plans and Preparedness in
Support of Department of Defense and Department of Energy Facilities." The
purpose of this document is to provide draft plans which integrate the
responses of facilities with those of state and contiguous local
governments. The manual is an effort to coordinate activities of various
federa agencies engaged in radiological emergency preparedness. It can
also indicate the status of state and local emergency plans and preparedness
for the off-site areas around DoD/Dot facilities.

The guidance manual is presented fn its entirety as Appendix B of this
report.

1.7 Synopsis

Steps to accomplish the objective of defining EPZ's at three classes of
facilities are described in the following sections:

Section 2 reviews operations at various DoD nuclear weapons capable
fixed facilities with a view toward site classification. A rationale for

- |
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classification is determined and probabalistic source terms for each
facility class is developed. Previous assessments are augmented with more
recently developed data.

Section 3 discusses the characterization of facility classes ifncluding
operational considerations.

Section 4 presents a “generic” assessment of consequences for facility
classes; comparison with E®Z curves for nuclear power plants and
implications of this assessment.

Section 5 discusses the sensitivity of the concliusions to various
assumptions and presents the summary and conclusions incliuding areas of
uncertainty and areas where future study is indicated.

1.8 References

1) DoD/FEMA-065X, "Criteria for Preparation and Evaluation of Radiological
Emergency Response Plans and Preparedness in Support of Department of
De fense Nuclear Weapons Fixed Facilities,™ October 1981.
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Emergency Planning Zones at Department of Defense Nuclea: Weapons Fixed
Facilities," SAI/PL-83-3, Science Applications, Inc. (March 1983).

3) NUREG-0654/FEMA-REP-1 (Rev. 1), "Criteria for Preparation and
Evaluation of Emergency Response Plans and Preparedness in Support of
Nuclear Power Plants," November 198C.

4) NUREG-0396, EPA 520/1-78-016, "Planning Basis for the Development of
State and Local Government Radiological Emergency Response Plans in

Support of Light Water Nuclear Power Plants,” December 1978.

5) "Reactor Safety Study: An Assessment of Accident Risks in U.S.
Commercial Nuclear Power Plants,” NUREG-75/014, WASH-1400, USNRC,

October 1975.




6) Church, H. W., "Cloud Rise From High-Explosives Detonations, SC-RR-68-
903, May 1969.




SECTION 2
W Review oF aoorTIoNAL ACCIDENT INFORMATION

- 2.1 Introduction

- The purpose of this chapter {s to review the findings of a continued
search for additional informatfon and data that could be used to better
characterize the accident risks from nuclear weapons capable fixed
facilities. The objective of the initial study had been an overall risk
evaluation of DoD nuclear weapons operations based on exfisting risk
evaluations for each of the types of operations. Early in that study, we
discovered that comprehensive risk evaluations of the type necessary for
risk estimation for all operations at typical DoD bases necessary for our
EPZ determinations had not previously been done. There had been limited risk
assessments performed by or for DNA Field Command of some recent weapons
systems but these were generally limited to a particular weapon and delivery
vehicle.

- For example, the study by Clarke et al.l presents a detailed evaluation
of the severities of transportation accidents and contains an excellent data
base on truck and railcar accidents. ERDA 77/10 2 presents a complete
analysis of C-141 transport accidents. For most of the remaining accident
sequences, detailed studies of the accident risks and accident environments
have not been completed. For these sequences, overall estimates of the
likelihood of accidents with environments severe enough to threaten the more
vulnerable of the weapon types were made.

- There is also a long term risk evaluation of DoD nuclear weapons
storage at worldwide fixed storage locations underway at ‘Sandia National
Laboratory (SNL). Additional studies are also underway at SNL with the goal
of developing a better understanding of the phenomenon of plutonium burning
and dispersal in weapons accidents. Our initial study3 had only limited
benefit from these SNL studies because of the preliminary nature of their
results at the time of the study.




- One conclusfon of the initial accident risk scoping study was that
there were several areas where the information available to estimate the
risk from certain nuclear weapons activities was quite 1imited. It was
believed that more information might be obtained, including the following:

Other accident sequences that could make significant contributions
to the overall risks from a given sfte;

The bghavior of weapons in an pccident environment;

A more realistic estimate of the plutonium source term from
accidents, particuld?ly with respect to the amounts aerosolized in
a2 high explosive (HE) detonation and the size distribugion of
plutonium particles that might be respirable (less than 10
microns);

Estimation of the height of the plutonium bearing cloud that might
result from a weapons accident;

The accident probabilities for alert aircraft, particularly the
B-52 on active alert;

The naval ship transport accident, particularly the probabilities
of weapon threatening accidents;

The accident probabilities and severities for naval warships in
port;

The accident probabilities and severities for accidents involving

tactical missiles;

The accident probabilities and severities for accidents involving
storage of nuc]egr weapons.

. The results of our investigation into each of these areas is presented

in the following.
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- 2.2 Other Risk Significant Accident Sequences

- 2.2.1 Background

The hypothetical accident sequences analyzed in the fnitfal scoping
study are listed in Table 2-1.

Table 2-1

Sequence No. Description

1 C-141 Crash

2 Helicopter Crash

3 Transport Truck Crash

4 Minuteman 11 or III RV Transport Truck Crash
and Fire

5 Railcar Crash

6 Ship Transport Accident

7 Aircraft Crash Into Storage Facility

8 Missile Mating Accident in Maintenance Facility

9 Aircraft Crash Into Maintenance Facility

10 B-52 Fire While on Ground Alert

11 ADC Interceptor Fire While on Ground Alert

12 Minuteman Il or III Silo Fire While Mating RV

13 Naval Warship in Port - Missile Loading Accident

14 Naval Warship in Port - Accident Involving

Stored Weapons

.

11




9 :.:2.2 Findings

- Reviewers of the inftial scoping study were unable to fdentify any
other accident sequences that made a significant contribution to the overal)
accident risk at any U.S. site.

- 2.3 Acident Environment

- 2.3.1 Background

- The wide variety of nuclear weapons in the U.S. stockpile would exhibit
a spectrum of responses in a severe accident environment. Great care has
been taken in the design and engineering of today's weapons to reduce the
risk of dispersal of plutonium to the environment; even if the weapon were
subjected to the harsh environment of a very severe accident. A1l weapons
in the current stockpile are designed to be "one point safe.” This means
that, if the high explosive surrounding the plutonium is detonated at any
one point, the 1ikelihood of a nuclear yield greater than 4 1bs of TNT is
lTess than one inamillion. Therefore, in an accident, the Yikelihood of
fission products being generated and released is essentially nil,

- The primary concern is that the Severe environment created in an acci-
dent (e.g., a severe impact, an ensuing fire, crashing, puncture or immer-
sion of the weapon or perhaps lightning) could endanger a weapon. These
severe accident environments might cause the plutonium in the weapon to burn
or the high explosive to detonate thereby dispersing the plutonium to the
atmosphere. The greatest off-site consequences would occur if the HE under-
goes a very efficient "high-order"” detonation. In this case, a large frac-
tion of the plutonium could be aerosolized and possibly dispersed. Less
efficient "low-order" detonations, would probably only break the plutonium
apart and aerosolize a much smaller fraction. In recent years, weapon
designers have succeeded in engineering weapons that are relatively invul-
nerable in very severe accident environments. One breakthrough has been the
development of “insensitive high explosives® (IHE) which are not expected to
burn or detonate in anticipated accident environments.4 Weapons with IHE
are currently entering the stockpile.

12
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- Analysis of the response of each weapon type in the stockpile to a
range of accident environments would be a very difficult task.5 A simpler
method would be to categorize all stockpile weapons into classes based on
their expected relative vulnerabil ity in accident environments. Such an
analysis and categorization was performed by Sandia fn "Safety Assessment of
ERDA Nuclear Weapons Transport Operations,” ERDA 77/102, The results of
that safety assessment were used in this and the previous scoping report.

- Of the six accident environments considered (impact, puncture, fire,
crash, immersfon, and lightning), only impacts, punctures and fires are
significant in categorizing weapon types. Each weapon type was analyzed and
fts relative vulnerability to impacts, punctures and fires was estimated.

- The weapons in the inventory vary considerably in their design and
amounts of material relevant to this study, particularly plutonium and high
explosives.

A1l the releases are ex-

pressed as multiples of this amount.
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Table 2-2

Weapon Types in Each Category

Weapon Vulnerability
Category

Weapon Types

l - W@
| U

- The fact that weapons could be grouped into categories with similar
behavior in accident environments was not unexpected. Weapon types with
1ittle standard protection, as in Category 1, would be expected to have high
vulnerability to impact and puncture, but, due to the correspondingly small
amount of HE confinement, a low vulnerability to fire. The reverse would
be expected for weapons with a high degree of structural protection and miti-

gation, as in Category 3.

0




. There is considerable uncertainty fn the vulnerabilfity of different
weapon types o severe {mpacts. Experimental tests have shown that the ME
exhibits no reaction until a minimum fmpact threshold velocity is reached
and that a very rapid increase in reaction violence occurs with a moderate
increase 1n impact velocity above that threshold. This reaction results {n
the explosive dispersal of the plutonium involved. It 1s not possible to
convincingly predict the impact velocity threshold for HE in a weapon solely
on theoretical grounds. ERDA 77/10 acknowledged this and used several types
of empirical information to make judgments on the {mpact sensitivity for
weapons more or less characteristic of the weapons in the four categories
identified. Category 1 weapons are assumed to offer relatively little
ifmpact protectfon to their HE. Weapons in this category are the most
sensitive to HE detonatfon fn a severe impact accident environment. An HE
detonation impact velocity threshold of_ 1s assumed, with upper
and lower bounds of Category 2 weapons are relatively \
insensitive to HE detonation in a severe impact. An impact velocity Uy\{z’
threshold o with upper and lower bounds o is
assumed. Category 3 and 4 weapons are assumed to offer a high degree of
structural protection to mitigate the effects of severe fmpact environments
on the HE. An impact velocity threshold of-with upper and lower
bounds of— is assumed. Weapons with insensitive high
explosives (IHE) are not expected to pose a significant risk of HE
detonation due to impacts in any of the impact environments considered.

- The behavior and consequences of a weapon in a fire environment are very
dependent on certain weapon design features, the fire temperature and fire
duration. The consequences are very dependent on what type of reaction
occurs in the HE. 1f the HE undergoes a "high order" detonation, equivalent
to a one-point detonation, the results of the Roller Coaster experiments5
indicate that essentially all of the plutonium will be aerosolized and that
about 20 percent of the airborne particles will be respirable {less than 10

microns).

‘ On the other hand, if the weapon HE simply burns, no more than 1-2
percent of the plutonium released will be potentially respirable.’-9 For \
weapons with ERDA 77/10 concluded that no plutonium U,\}\"’

release would be expected; even {f the HE burned. This s because
would not be expected to melt either in a fuel fire (with a maximum mean
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fire temperature of about 10000C) or due to the burning of the HE. Thus the
plutonium in these weapons is protected from burning. Only a few types of
weapons are vulnerable to their plutonfum being aerosolized by burning in a
fire without a detonation,

- Determination of the 1ikelfhood of HE detonation due to a fire environ-

ment 1s much more complicatedl0. In some weapons._
ﬁ In this case, a runaway exothermic reaction of \ﬂ

the HE begins at some depth within the us-and the self containment of W
the explosive results in a true detonation. Another HE detonation process
that can occur fn some weapon types involves the infitfation of burning on
the outer HE surface which, 1f the HE is strongly confined by high melting

point—can build into an actual detonatfon. This second

process is referred to as deflagration-to-detonation transfer (DDT). °

- Therefore, the behavior of the weapon is very dependent on the effective
temperature of the fire environment and the fire duration. For a weapon in

a fuel fire, the HE might burn. However.—

vulnerability to detonation in a fire environment were assumed in ERDA 77/10
to be typical for Category 2 weapon. (Category 3 weapons were found to be
much more sensitive to detonation in a fire environment. It is generally
accepted that

At the same

Category 1 weapons are relatively unsusceptible to
detonation in a fire environment. These weapons generally have

N

therefore, offer a minimal threat of detonation due to a fire because

Table 2-3 summarizes the relative vulnerability of weapons
in each category to fire and impact.

16




D et de K o c-

Tl st s R R S,

Table 2-3

- Vulnerability Categories

Relative Vulnerability Relative Yulnerability

Category to Fire to Impact
1 Low High
2 Medium Medium
3 High Low
4 Very Low Very Low

- Puncture accident environments will generally not be severe enough to
contribute to the overall accident risk.

ERDA 77/102

assumed that into the HE would be

_HE for Category I, II, and III weapons. Since Category I

weapons generall

Clarkel has analyzed puncture environments in truck and railcar
accidents and calculated the velocity and probe radii joint probability
distributions in severe accidents. It is assumed in this report that

Puncture env.ironments are

. Other accident environments encountered in these accidents, such as
crush, immersion and 1ightning, were generally not severe enough to be 2
significant contributor to the overall risk.
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‘ In our discussions with personnel at DOE Headquarters, DNA, SNL, and

LLNL, we have found no information to indicate that the assumptions on
sccident environments used in the scoping study, which were based on ERDA
77710, are still not the best avaflable assumptions. Although several
reviewers questioned the release fractions in high-order detonations,
preliminary experimental results at SNL 1 spparently do not significantly
contradict earlfer assumptions.

- 2.3.2 Findings

- 2.4 Plutonium Source Term and Particle Size Distribution

W :2.4.1 Background

‘ In the earlier study, the following conclusions were drawn from the
literature on the distribution of plutonium particle sizes that would likely
result from a weapon detonation:

. A primary source of information related to the inertial characteristics
of plutonium which might be dispersed in a nuclear weapon accident can
be found in the results of the Roller Coaster series of experiments.
Project Roller Coaster6,12 was planned and executed in the early 1960's
to provide better data on the consequences of low order (non-nuclear)
detonations of nuclear weapons. In Roller Coaster, four experiments
were performed. Two of these {(Double Tracks and Clean Slate I) were
detonated in the open. Elaborate sampling was performed at these
experiments to determine deposition isopleths, inhalation dosage
isopleths, size distribution, and activity as a function of cloud
height as well as data from animal exposure.

' Data-on the particle size distribution was obtained by means of cascade
impactors and special particulate studies consisting of
autoradiography, microscopy, and radiochemical analysis of selected
particles from ifmpactor slides and deposition collectors.

- Figure 2-1 represents the overall sfze distribution of particles
sampled in the indicated experiments. Particle size is given in terms
of equivalent (or aerodynamic) diameter. The aerodynamic diameter can

/
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be defined as the diameter of a unit density sphere where terminal
velocity (fall rate) is equivalent to that of the particle being
evaluated. The Roller Coaster results indicate that the particle size
distribution in an aerosol cloud resulting from a low order detonation
of a nuclear weapon s not log-normal as might be expected, but rather
appears to be skewed. It should be noted that the size distribution in
Figure 2-1 represents only those particles associated with plutonium,
Therefore, the inertial properties of the afrborne plutonium (fal)
rate, respirability, etc.) would be expected to behave accordingly.

Table 2-4 presents a particle size fractionation derived from the
Roller Coaster data which 1s assumed to be a reasonable representation
for predicting atmospheric dispersfon and ground deposition of an
aerosol cloud resulting from a nuclear weapon accident. It fs
recognized that for specific accidents, depending upon the nature of
the detcnation as well as various factors in the accident environment,
significant differences in the size distribution might occur.
Nonetheless, for purposes of a generic assessment of accident
consequences, the distribution represented in Table 2-4 should provide
an adequate characterization.

TABLE 2-4

B 2ssuMED PARTICLE SIZE DISTRIBUTION FOR
NUCLEAR WEAPON ACCIDENTS

Size Range Fraction of Total
Aerodynamic Plutonium Aerosol {n
Diameter (a) In-fcated Size Range

<1.0 0.02
1.0 - 3.0 0.04
3.0 - 10.0 0.12

10.0 - 30.0 0.24

30.0 - 100 0.42

>100 0.16
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. 2.4.2 Findings

. The assumptions regarding percent of the plutonfum that might be
aerosolized and the fraction of that which would be respirable ina high-
order detonation were questioned by many of the reviewers of the scoping
study, including the authors. The assumptions were based on the Roller
Coaster data and are the standard assumptions used by SNL and others in
weapons accident analyses. An experimental program {is underway at SNL to
try to verify as many of these assumptions as feasible. Our discussions
with SNL personnel fndicate that these assumptions are still reasonable.

B o cloud retonts
| - 2.5.1 Background

- In the earlier study, the following conclusions were drawn from the
literature on the heights to which clouds containing respirable plutonium
would likely rise in the event of a detonation:

- To predict the dispersal of the contaminant cloud resulting from a
nuclear weapon accident, it is necessary to estimate the potential
height of the fnitial cloud. A knowledge of ¢loud height is required
for calculation of both dispersivity and depletion rates due to fallout
and other factors.

- Essentially all accidents which might result in a release of plutonium
will be accompanied by a rolezse of heat. The heat will create 2
buoyant effect in the cloud of released material causing it to rise in
the atmosphere. In a nuclear weapon accident, the resultant height to
the top of the released cloud will depend on several factors. These
include:

‘ (0 The mass of explosive (HE) involved in the detonation or fire, as
well as its burn rate.
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- 0 The presence or absence of other combustible materfal such as jet
fuel.

- o The accident environment which might direct or mitigate the
released energy.

- 0 The atmospheric stability (wind speed, temperature, inversion
conditions, etc.) at the time of cloud formation.

- Studies have been performed to assess the potential cloud rise under
potential accident conditions.13,14 Although all factors affecting
cloud height may not have been considered in these studies, they can
provide a reasonable basis for cloud height predictions under most
accident conditions. The primary factor affecting cloud height is the
quantity of HE involved.

B :5.2 rindings

-Estimated cloud heights were reevaluated following the guidance of the
peer review group as discussed in Section 4.2 of this report. The revised
assumptions used (the unaltered "Church formula" but did not significantly
change the calculational results. The close in (<10 Km) doses were only
s1ightly reduced compared to those using the modified formula.

- 2.6 Active Alert Aircraft

- 2.6.1 Background

- In the earlier scoping study, the accident parameters for hypothetical
alert aircraft accidents were analyzed as follows:

- Air Force B-52's on alert with bombs or SCRAM missiles onboard would
pose &8 significant accident risk. These planes, while on the taxiway
on alert, would be fully fueled and ready to takeoff. Accidents could
occur while taxiing, fueling, or maintenance, or in collisions with
other planes. Such accidents, however, would be unlikely due to the
stringent safety procedures followed. Accident data on ground
operations for other types of aircraft provide 1ittle basis for
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estimating the accident probability for a B-52 on alert status. While
accidents have occurred with B-52s, none have occurred during ground
alert status. Thus we have about 7,000 plane-years without a weapon-
threatening ground-alert accident. 1If one accident had occurred, then
the historical expectation would be about 2E-3 accidents per squadron-
year (or site-year for most bases with 1 squadron). Since no such
accidents have occurred, it is assumed for the base case in this
report, that the 1ikelihood of an accident with a B-52 on ground alert
status, which results in a significant weapon-threatening fuel fire, is
about S5E-4 significant accidents per site-year.

A B-52 fuel fire poses one of the highest risks of plutonium release.
The probability of a significant fuel fire on an alert status B-52 with
nuclear weapons onboard is estimated to be 5E-4 per year per Strategic
Air Command (SAC) base with one B-52 squadron. The plane {s assumed to
be loaded with 8 SRAM air-to-ground missiles and 5 randomly selected
bombs. It is acknowledged that the actual mix of missiles and bombs
can vary considerably. There would be sufficient fuel onboard an alert
B-52 to cause fires of sufficient duration to endanger Category I and
11 weapons as well as the most vulnerable Category III weapons.

Air Defense Command F-106 and F-4 aircraft squadrons can carry Genie
air-to-air nuclear missiles to intercept enemy bombers. One of these
planes on active ground alert would pose a hazard similar to that posed
by B-52s. Determination of the weapon-threatening accident probability
for 2 ground alert ADC interceptor poses the same problem as with the
B-52; namely insufficient data. It §s assumed for the base case in
this report that the likelihood of a weapon-threatening accident to an
ADC interceptor squadron on active ground alert is the same as that for
the B-52 squadron, about SE-4 significant accidents per squadron-year,

The probability of a significant fuel fire on an alert status Air
Defense Command (ADC) F-106 or F-4 {interceptor {s expected to be about
the same as that of the B-52, about 5E-4 per year per ADC base with one
ifnterceptor squadron. Each plane {is assumed to have 1 Genie air-to-air
missile with a W-25 warhead.
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. 2.6.2 Findings ‘-

Since the risk from these accidents is higher than many of the other
- accidents, several reviewers thought it appropriate to evaluate these
accidents in more detail. In particular, it was questioned whether better
accident statistics might be avaflable. A search was made of several
databases, including the Defense Technical Information Center (DTIC), the
National Technical Information Service (NTIS), and DIALOG, for analyses of
accidents that might be relevant to our problem. No reports directly
relevant to alert aircraft fires were found. Aircraft accident databases
compiled by the U.S.Air Force, U.S.Navy, the National Transportation Safety
Board, and others were reviewed. Serfous accidents resulting in substantial
fuel fires involving large afrcraft on the ground are extremely rare.

. National Transportation Safety Board aircraft accident datald {ndicate
that an annual average of about 1.6 accidents per year occur that result in
fire and explosion to aircraft on the ground in the U.S. afr carrier fleet.
About 3.5 percent of all the accidents occur on the ground and result in
fire or explosion. About 5.5 accidents per year occur to aircraft on the
ground that do not result in fire and explosion. This implies that the
probability of any one of approximately 2100 operational U.S air carrier
aircraft having an on-the-ground accident resulting in fire and explosion is
about 7.7 E-04 per plane-year.

If we applied this accident probability to a squadron of 15 B-52s, this
would imply a probability of a fire or explosion to one plane in the
squadron while on alert of about 1.1 E-02 per year. Fortunately, B-52
aircraft on active alert would operate with severe safety constraints that
should make their operation somewhat safer than the U.S air carriers. It
seems reasonable to expect that the safety precautions taken with alert
afrcraft would reduce the likelihood of an accident while on alert to the
value assumed in the scoping study. Based on no better information, we will
therefore continue to use the earlier value. Tables 2-5 and 2-6 present our
best estimate of the source terms for bases with these two types of alert
afrcraft.

Table 2-5 presents .the detafls of the B-52 fire pccident evaluation,
The evaluation of any of the accident sequences fdent{fied is a step

e
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- Accident Sequence 10: B-52 Fire While on Ground Alert

Accident Sequence 10 — B-52 fuel fire while on ground alert
status. Weapons on board: 8 SRAM-
W66(1); S bombs; random wix of stockpile
828, B43, 853, B57, B6l.

Initiating Event Probability SE-4/squadron-year (in a fuel fire)
Accident Environment

P(Fire) 1

P(other) small
Releases l Accident Environment

Pu burning Ifire 1 for Type A

HE detonation lfire 0.1 for Type I, Il

0.76 for Type 111
10-3 for Type 1V

Summary
Probability of Release X Release Quantity X

Release Mode __per site yr (Grams Respirable Pu)

Pu Burn | Fire SE-4 x P(1,2,3,.. of Type A)  1F, 2 F, 3F,...

HE Det. | Fire SE-5 x P(1,2,3,.. of Ior 1I)

Tota 5.6E-5 1 F
2.9E-6 2 F
7.4E-8 3F
9.5E-10 4 F
5.0E-5 80 F
8.0t-6 80 F
1.4E-5 100 F
1.6E-5 110 F
8.0£-6 120 F
1.5E-6 130 F
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Table 2-6
- Accident Sequence 11: ADC Interceptor Fire While on Ground Alert

Accident Sequence 11 ADC interceptor fuel fire while on
ground alert. One Genfe afir-to-air
missile is on board (W-25).

Initfating Event Probabilfty 5E-4/squadron-year (in a fuel fire)
Accident Environment

P(Fire) 1

P(other) small
Releases | Accident Environment

Pu burning I fire 1 for Type A

HE detonation I fire 0.1 for Type 11

Summary

Probability of Release X Release Quantity X
Release Mode _per squadron-yr (Gram Respirable Pu)
Pu Burn | Fire 5E-4 10 F
ME Det. | Fire 5E-5 10 F
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process. The first step is to 1dentify the probabilfity of the fnitfating
event. In this case the probability of a major fire to 1 of a squadron of
15 B-52s {s about 5 E-04 per year.

- The next step is to determine the conditional probability that, given
the initiating event occurs (a major fire), each of several weapon
threatening accident environments could occur. In this case, the condi-
tional probability of a fuel fire occurring given a major fire is assumed to
be about 1.0, and of a severe impact accident environment is small. The
probability of other accident environments (e.g., crash, puncture,
immersfion, etc.) being severe enough to threaten the weapons is small enough
that the risk to the weapons is dominated by only the fire threat.

- The third step is to determine the 1ikelihood of plutonium releases in
respirable form for each of the accident environments identified in step 2.
In doing this, detailed consideration must be given to the severity of the
particular accident environments. For this example, the fire environment is
estimated to be severe enough that any Type A weapons in the shipment would
be subjected to some plutonium burning. Detailed evaluations of the
response of each of the categories of weapons to the fire and impact
environments of this accident were made in ERDA 77/10. That report
concluded that the probability was about 0.76 that the HE in a Category
(Type) 111 weapon would detonate and disperse plutonfum due to the fuel
fire, but that it was only a one in ten chance that the fire duration would
be long enough to cause detonations of the Category I or Il weapons.
(Category 11l weapons are the most susceptible to fire.)

- The next step is to compute the probability per major fire of releasing
X grams of respirable plutonium from each of the event trees in the accident
sequence. In this example, plutonium releases can primarily occur through
two event trees or sequences: (1) a major fire followed by plutonium
burning in type A weapons, and (2), a major fire, and HE detonation due to
the fire in Category lI1 weapons or the less suceptible Category I or Il
weapons. In the case of plutonfum burning in Type A weapons, a release of
about F (see Section 2.3.1 fo the defnition of "F") grams of respirable
plutonium per weapon {s assumed. Therefore, the probabilfity of a release of
F grams per major fire by this sequence s (5E-4) x (1.0) x (1.0) «x
(probability of having exactly 1 Type A weapon onboard). Similarly, the
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probability of a release of 2F grams from 2 Type A weapons is (5E-4) x (1.0)
x (1.0) x (probability of 2 Type A). The assumed respirable plutonium
release {f the HE detonates is 10F grams. Therefore, the probability per
takeoff of a release of 10 F grams due to the detonation of 1 Type 11l
weapon in a fire is (5E-4) x (1.0) x (0.76) x (probabi11ty of exactly 1 Type
I11). Simflar results follow for sequences involving 2 to § Type 111
weapons ina fireand 1 to 5 Type 1 or Il weapons due to fire.

- The final step is to combine the. results from the various release
modes, taking into account multiple release modes for some weapon types,
probabil ity of both fires and, fmpacts occurring, etc., as appropriate. The
combined results are presented in a tabular basis, presenting columns for
the probability of releasing X per fire, and the release quantity X where X
is expressed in grams of respirable plutonium. Results are later combined
to present the complementary cumulative distribution function, i.e., the
frequency per event or year that X or more grams of respirable plutonium
will be released due to a weapons accident for the particular initiating
event, accident sequence, or facility.

Details of the major fire accident consequences is presented in Table
2-5. The plutonium releases in the 1F-3F gram range are due to plutonium
burning in Type A weapons, while the higher releases are due to HE
detonation and aerosolization of the plutonium due to fires for Type 11l
weapons and, to a lesser extent, from Type I and 1l weapons.

- 2.7 Ship Transport Accidents

- 2.7.1 Background

In ;he earlfer scoping study, the accident parameters for ship
transport accidents were as follows:

- Naval ships can transport nuclear weapons. It was estimated that the
accident frequency for these ships {s about 2E-6 per km. The only
accident environment 1ikely to pose a threat to weapons is a severe
fuel fire, which has an estimated probability of 0.005 given a serious
ship accident. The probabilfity of the fuel fire beingof sufficient
duration to detonate Category III weapons is estimated to be 0.02.
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‘ 2.7.2 Findings

. The initial study suffered from a lack of primary data on the accident
risks associated with ship transportation of nuclear weapons. Although no
direct data associated with weapons transportation was available, tanker
casualty statistics from the U.S. Coast Guardl6 {ndicate that the
probability of a fire or explosion given a tanker casualty varies from 0.05
(in harbor) to 0.16 (at pier) to 0.19 (at sea). Although these numbers are
somewhat higher than the 0.005 assumed earlier, safety precautions
associated with nuclear weapons transport should assure that all but the
most serious of the fires or explosions that might occur do not threaten the
weapons. ~For that reason we have retained our earlier estimates. Table 2-7
presents our best estimate for the source term for accidents involving ship

transport accidents.

- 2.8 Naval Warships in Port

. 2.8.1 Background

In the earlier scoping study, the accident parameters assumed for Naval
warships in U.S. ports were:

- Naval submarines and warships at U.S. Naval bases are expected to offer
a mixed range of weapons accident hazards. Most of the accident risk
appears to be due to the actual loading of weapons or missiles with
attached warheads onto the ships. Once on the ships, nuclear weapons
are typically stored under stringent safety conditions. Safety records
are excellent for all naval nuclear weapons, and indicate that there
have been no weapon-threatening accidents once the warheads are mated
to the missiles (that accident is covered under maintenance accidents).

- For the base case in this report, it is assumed that the 1fkelihood of
a missile-hand1ling accident, while 1oading or unloading onto a Naval
warship, is about 1E-4 weapon-threatening accidents per site (port)-
year. It is assumed that the 1ikelihood of a weapon-threatening
accideat to weapons onboard U.S. warships in a Navy port is 1E-6 per
port-year.

’
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- Accident Sequence 6: Ship Transport

Accident Sequence 6 : ‘ !val lranlsport ship ferrying weapons

ifn a port, random mix of 5 weapons
Initiating Event Probability 2E-6

Accident Environment
P(Fire) 5E-3

Releases | Accident Environment
Pu burning | fire 1 for Type A
HE detonation | fire 0.02 for III

Summar
Probability of Releasein X Release Quantity X

Release Mode per km (Grams Respirable Pu)
Pu Burn | Fire 1£-8 x P(1,2,3,.. Type A) 1 F,2 F,3 F5, . .
HE Det. | Fire 2E-10 x P(1,2,3,.. Type III) 10 F, 20 F, 30 F,...
Total 1.1E-9 1F

5.8E-11 2 F

1.5€-12 3 F

8.1E-11 10 F

3.6E-11 20 F

7.8E-12 30 F

8.6E-13 40 F
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- For an accident while loading Navy missiles onto a surface ship or
submarine, severe {impact environments, due primarfily to rocket
propellant ignition, are assumed to occur 10% of the time in major
fires. Half the operations are assumed to involve single warhead
ASROC, SUBROC or Terrier missiles, and half are assumed to involve
multiple warhead (assumed to be 10) Trident and Poseidon missiles.

‘ An accident involving weapons stored on an operational Navy warship
while 1n a U.S. Naval base fs assumed to have an expected frequency of
no more than 1E-6 per port year. Because of severe restrictions,
procedures on hand1ing and storing weapons, it 1s 1ikely that a fire
could be of sufficient duration to threaten most weapons. However, {f
one weapon detonates, it §s expected that the probability of all of the
rest in the compartment, assumed to total about 5 weapons, detonating
is 0.9. Only one compartment {s assumed to be involved because of the
difficulty of involving large quantities of fuel to feed a fire.

W 252 rFindings

Naval port accident sequences are of concern because of the nearness of
population centers. Since serious accidents that could provide a better
estimate of the probabilities involved have not occurred, accident estimates
are quite poor. Several data bases were searched for information that might
be useful in determining the likelihood of serious ship accidents in ports.
These databases included DTIC, NTIS, DIALOG, the U.S. Coast Guard, and

others.

- Tanker casualty statistics indicate that an average of about 56 tanker
casualties a year out of about 4133 tankers are the result of fires and/or
explosionsl9., About 18.3 & of these occur at the pier. This implies that the
probability of a casualty occurring on a8 tanker due to a fire or explosion is

about 1.35 E-02 per tanker-year.

U.S. Navy ships reported 1,346 fires from January 1969 to August
1977. Of these, 66 were considered major and resulted in over $100,000
damage to each ship. Seventeen major fires occurred on atrcraft carriers,
47 on other surface ships, and 2 on submarines20, Thus the probability of a
major fire onboard one of the 13 (as of January i58021) aircraft carriers
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is 0.15 per year, onboard one of 122 submarines is 1.9 E-03, and onboard one
of the other surface ships is 1.7 E-02. per ship-year. Carrier fires are
due predominantly to flight operations which do not occur in port. We
expect that the likelihood of major fires while in port 1s similar to that
for other surface ships.

- If we assume that a typical U.S. Navy port has an average of 10 surface
ships in port that have nuclear weapons onboard in storage at any time
during the year, then the probability of having a major ship fire among one
of the ten in any year is about 1.7 E-01l. Most major fires are not expected
to significantly threaten any nuclear weapons that might be onboard. We
estimate that because of the safety precautions taken, the likelihood of a
weapon-threatening fire given that a major fire has occurred is 1 E-03.
Thus the probability of a weapon threatening fire is about 1.7 E-04 per
port-year, Tables 2-8 and 2-9 present our best estimate for the source term
for accidents involving naval warships in port.

' 2.9 Tactical Missile Accidents

- 2.9.1 Background

- In the earlier scoping study, the accident parameters for tactical
missile accidents were analyzed as follows:

- The likelihood of an accident severe enough to threaten the weapons at
a weapons maintenance facility on a fixed U.S. site 1s extremely
remote. Safety procedures for all operations in these buildings are
stringent. Two sequcnces initiated with accidents in a maintenance
facility are assumed to have the potential for creating accident
environments that could threaten nuclear weapons.

In most operations carried out in maintenance facilities, there are no
materials available to create a credible fire, impact, puncture, crash
or other accident environment of sufficfent magnitude to endanger a
weapon. In one type of operation, the mating of a warhead to a
missile, the introduction of the rocket propellant into the maintenance
facility makes the possibiifty of a severe accident credible. This
operation is done for several types of Air Force and Navy weapon
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Table 2-8

Accident Sequence 13: Naval Warship in Port -
Missile Loading Accident

Accident Sequence 13 Serious accident resulting ifn a fire
while loading Navy missiles onto surface
ship or submarine. Possible missiles
include SUBROC, ASROC, Terrier, Poseidon
or Trident.

Initiating Event Probability 1E-4 per port-year

Accident Environment

P(Fire) 1
P( Impact) 0.1

Releases | Accident Environment

Pu burning | fire 1 for Type A (none)
HE detonation | fire 0.76 for 111

0.1 for I, 11

10-3 for 1V

HE detonation | impact 0.7 for I
0.3 for II, III

Summary

Probability of Release X Release Quantity X
Release Mode per port-year (Grams Respirable Pu)
HE Det. | Fire 7.6E-5 x P (Type 1I1) 10 F (ASROC)

1.0E-6 x P {Type I) 10 F (SUBROC or Terrier)

1.0E-6 x P (Type 11) 100 F (Posefidon or Trident)
HE Det. | Impact 7.0E-5 x P (Type I) 10 F (5UBROC or Terrier)

3.0E-6 x P (Type I1I) 10 F (ASROC)

3.0E-6 x P (Type II) 100 F (Trident or Poseidon)
Total 1.5E-5 10 F

2.0E-6 100 F
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Accident Sequence 14: Naval Warship in Port -
Accident Involving Stored Weapons

Accident onboard 2 Naval warship in port
resulting in fire and damage to stored
weapons - random mix of weapons involved.

Accident Sequence 14

Initiating Event Probability 2E-4 per port-year
Accident Environment

P(Fire) R
Releases | Accident Environment

Pu burning | fire 1 for Type A

HE detonation | fire 0.76 for 111
0.1 for I, 11

10-3 for IV
Summary
Probability of Release X Release Quantity X

Release Mode _per port-year {Grams Respirable Pu)
Pu Burn | Fire 2.2E-5 1°F

1.2€-6 2 F

3.0£-8 3F
HE Det. | Fire 8.6E-5 50 F




systems, including the Air Force's Short Range Attack Missile (SCRAM),
Genie Air-to-Air Missile, and the Navy's SUBROC Submarine-Launched
Anti-Submarine Nuclear Missile, ASROC Ship-Launched Ant{-Submarine
missile, Terrier Surface-to-Air Anti-afrcraft missile and Poseidon and
Trident SLBM. These operations could occur in an onshore maintenance
facility, or in some cases onboard a Navy tender {n a U.S. Naval port.

The 1ikelihood of an operational accident related to weapon maintenance
is difficult to estimate. Historically, there has been one accident
that resulted from the separation and dropping of a Terrier missile
from its booster. In that case, there was weapon damage but no HE
detonation or plutonium contamination. Given one serfous accident in
about 60,000 warhead-missile-years of experience with those seven
weapon systems plus the Polaris A-3 SLBM, the historical likelihood of
an operational accident while mating a warhead to one of these missiles
is about 1E-3 weapon-threatening accidents per site-year,

A missile mating accident is assumed to occur at either an Air Force

or Navy maintenance facility. For the Air Force facilities, SRAM and

Genie missiles are assumed to be involved. For the Navy facilities,
either SUBROC, ASROC or Terrier missiles or multiple warhead Trident or
Poseidon missiles are assumed to be involved. No more than 1 multiple
warhead missile or 4 single warhead missiles are assumed to be
involved.

Reviewers questioned whether there might be better accident probability

data for these types of accidents.

- 2.9.2 Findings

Although the accident probabilities were of concern to some reviewers,

we were unable to find better accident statistics within the time, funding
and other limits of this study. Table 2-10 presents our best estimate for
the source term for accidents involving missile mating operations in a
maintenance building.
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- Accident Se

Accident Sequence 8

Table 2-10

quence 8: Missile Mating Accident -
Maintenance Facility

IIss"mting accident at either an Air

Initiating Event Probability

Accident Environment

P(Fire)

P( Impact)

Releases | Accident Environment

Pu burning | fire

HE detonation | fire

HE detonation | impact

Summary

Release Mode

Probability of Release X
per site-year

Force maintenance facility, with SRAM or
Genies involved, or at a Navy shore
maintenance facility or in-port tender,
with SUBROC, ASROC, Terrier, Poseidon and
Trident missiles involved. Propellant on
at least 1 rocket §s assumed to ignite,
creating fire and impact environment.

1E-3/site-year

1 for Type A

.7 for Type 111
.1 for Type I, II
10-3 for Type IV

.7 for I, for 1 missile; .1 for remaining
.3 for 11, 111 for 1 missile; .05 for
remaining

Release Quantity X
(Grams Respirable Pu)

Pu Burn | Fire

HE Det. | Fire

x x

M X X X

02+35... Type 1 or II) 10 F, 20 F, 30 F, ...
$2435... Type 111) 10 F, 20 F, 30 F, ...
Type 1) 10 F
23:4,... Type 1 10 F, 20 F, 30 F, ...
Type 11 or II1 10 F
+3,4,... Type Il or III) 10 F, 20 F, 30 F, ...

Total

8E-4 10 F
4E-5 20 F
OE-S 30 F
OE-5 100 F




' 2.10 Storage Facility Accidents

- 2.10.1 Background

In the earlfier scoping study, the accident parameters for storage
facility accidents were:

- The likelihood of an accident that could create an accident
environment severe enough to threaten the weapons at a storage
facil1ity in the U.S. is extremely remote. Most nuclear weapons Q,)@

storage facilities amw
_ Safety procedures for storing nuclear weapons are similar

to, but more stringent than, those for storing conventional munitions.
Thus, the probability that an operational accident will create an
accident environment severe enough to threaten stored weapons is very
small (probably less than 10-9 per storage facility-year). Discussions
with people knowledgeable in weapons storage procedures and facilities
indicate that the dominating risk to the stored weapons is from
external influences, predominantly the crash of a heavy airplane into a
storage facility.

- Most weapon storage facilities at fixed U.S. sites are located, for
operational reasons, near a military airfield. The likelihood of an
aircraft crashing or skidding into a storage facility depends on a
number of factors, including the number of annual aircraft operations
from nearby runways and flight paths, the effective storage facility
structural area, the facilfty location relative to air activity, and
the accident rate on takeoff, landing, or inflight for the types of
afrcraft flown in the area. These factors vary widely among the fixed
U.S. sites. Some sites have a large number of operations while some
have few. Some have storage facilities close to runways, and others do
not.

- For example, the weapons storage areas for SAC weapons at six U.S.
bases average about 20,000 ft2 per base (not counting other possible
nuc lear weapon storage areas on sfte). Assuming a probabflity of 4E-8
fatal crashes per square mile per afrcraft movement (based on USAF
statistics compiled by Eisenhut22 for crashes within 2 miles of the end

.-
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of Air Force runways), and 200 operations per day, there is an annual
probability on the order of 2E-6 for a fatal U.S. Air Force plane crash
into one of the SAC weapons storage facilities.

‘ Actua) nuclear weapons storage areas at fixed U.S. facilities range
from a few thousand square feet to over 235,000 ft2, Most of the

larger storage buildings are— @\LS\

- In computing actual site specific crash probabilities, effective

T facility areas, building heights, and flight angles from the airfield
would have to be taken into consideration. Aircraft crash rates vary
also. Between 0 and 1 miles from the runway, the crash rate for the
Air Force is 5.7E-8, and for the U.S. Navy and Marine Corps, 8.3E-8
fatal air crashes per mi2 per aircraft movement. Distances of storage
sites from runways, as well as angles relative to flight paths, vary
considerably at U.S. bases.

- Each of these factors has the capability of raising or lowering the
probability of a heavy aircraft crash into a weapons storage facility
at a specific U.S. military base by factors ranging from 2 to 10. In
considering all the factors, it is unlikely that the probability of a
crash of a heavy aircraft into a weapons storage igloo or multicubicle
magazine at a fixed U.S. base is much lower than 1E-7 per site-year or
much higher than 1lE-5 per site-year. This report will assume for its
base case analysis a probability of 1E-6 per site-year for a heavy
aircraft crash into a weapons storage building on a “typical"” fixed
U.S. site. Preliminary results of a Sandia study that examines the
probability of afrcraft crashing into weapons storage facilities at
U.S. military installations indicate that these previously estimated
probabilities are reasonable.23

- By way of comparison, in an estimated 5,000 site-years of operation at
U.S. military facilities with nuclear weapons storage, there has been
one afrcraft crash into a storage facility. This implies a frequency
of about 2E-4, or about a factor of 200 higher than the estimated
value of 1E-6. This fllustrates the wide range in probabilities that
exist with this accident sequence.

’

38




. Storage facilities are typically located near airfields. The only
restrictions on distances from runways and taxiways are based on the
quantity/distance rules, in which the concern 1s an explosfon in a
magazine damaging other structures, airplanes, or property. Using
these rules, a small storage facility (with 1300 1bs of HE) could be
as close as 1,000 ft. to a runway, and 320 ft. to a taxfway 1f there
are barricades between the two, and 750 ft. to a taxiway if no
barricades are in place24,25,

b\( 5)

oY)

. Two accident situations are considered, (1) a crash into a

HY=)

building, and (2) a crash into a
igloo. In both cases, a typical military aircraft fis
assumed to crash approximately directly into a facility. In the case
of the igloo, its low profile and— cover is
expected to offer substantial protection to the interior structure and
weapons unless the impact i{s directly into the uncovered door end of
the structure. Given that an aircraft impacts an igloo, we have
assumed a 15% chance of impacting the door end, and a 40% chance of a
fire environment following a crash into the door end. Crashes directed
into other portions of the structure are assumed to result in partial
collapse of the structure but no substantial fire environment in the
vicinity of the weapons.
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Behavior of the weapons in this accident environment is difficult to
predict27-32, The main destgn goal, as well as the basis for HE and
plutonium limits has been to ensure that {f the

@L‘S)

- Similar assumptions are made fo except
that less credit {is taken for the structural protection provided by

the roof and walls to direct hits. We have assumed that a crashing
aircraft has a 70% chance of penetrating the structure, and a 40%
chance of a fire environment.

. 2.10.2 Findings

We were unable to find better accident'statistics than those presented
in the scoping study. Table 2-11 presents our best estimate for the source
term for accidents involving weapons in storage buildings.
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- Accident Sequence 7: Airplane Crash Into Storage Facility

Accident Sequence 7 ‘*a heavy military afrcraft into

a weapon storage facilit

Inftiating Event Probability 1E-6 per site-year

Accident Environment

_P(Fire) 0.7 x 0.4 for
0.15 x 0.4 for M(?)

Releases |Accident Environment

Pu burning | fire 1 for Type A
HE detonation | fire 0.1 for I, II
0.76 for 111
Summary
Probability of Releases X Release Quantity X
Release Mode per site-year (Grams Respirable Pu)
Pu Burn | Fire 8.1E-8 1F
- 7.6E-8 2 F
4 .8E-8 3F
2.2E-8 4 F
8.1£-9 5 F
- s 2 ¥
1.6E-8 4 F
1.0E-8 6 F
4,7€-9 8 F
1.7E-9 10 F
HE Det. |Fire 2.1E-7 1 50 F
- 1.5e-7 8 400 F
1.5€-8 15 750 F
s 100 F
3.2¢-8 800 F
3.2E-9 1500 F

I\
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U 2.1 Probabilistic Source Yerms

! Several accident scenarins considered to be the most risk signi,icant
ave been addressed. The sequences of events were evaluated for probability
for occurrence and the potential quantity of plutonium released.

A summary of the results of the assessment §s tabulated in Table 2-12
and displayed in Figure 2-2. For each accident scenario, the outer boundary
of these data represents the area of greatest risk significance due either
to the relatively high probability for occurrence or the severity of conse-
quences. The probabilistic source term can be represented in graphic form
by a2 line encompassing (or bounding) this data.

! It should be noted that the overall risk fromall types of DoD fixed
acilities appears to be dominated by potential accident sequences related
to SAC Air Force bases. Potential plutonium releases from other types of
facilities appear to be significantly less serious. For example, if these
other facilities were separately assessed, the probabilistic release curve
would 1ikely be much lower. The possibility of classifying fixed facilities
according to their potential risk and prescribing emergency plans
accordingly might result in significant advantage.

The data represented in Figure 2-2 provide a required input to the
total probabilistic risk assessment which will consider probable dispersive
mechanisms and will probabilistically determine the potential radiation dose
to man at varijous distances from the point of release. Additional source
information required for such assessment includes the potential cloud height
of released material and {ts inertial characteristics (particle size dis-

tribution).
- The source term assessment described in this report has required exten-
sive consideration of classified data and information. However, a planning

basis for the determination of EPZ's may be unclassified when a multitude of
parameters are factored fnto the assessment.
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SECTION 3

CLASSIFICATION OF FACILITIES
.3.1 Rationale

From a review of accident frequency data and source term prediction as
discussed in SAI/PL 83-3 and reevaluated in the previocus section, it appears
that the establishment of a2 single overall EPZ for DoD nuclear weapons
capable fixed facilities would be excessively restrictive for the majority
of sites. To evaluate this assumption, classes of facilities can be
developed according to similarities in operations and/or quantities of
plutonium at risk at any given time. With this approach, it is possible to
determine probabalistic source terms for each class of sites and
subsequently to calculate EPZ's for site classes. From an examination of
accident source term data (Figure 2-3), it appears reasonable to classifiy
sites as:

3.1.3 Class I - Alert Aircraft, Naval Station, and Equivalent - Class
1 sites have the highest accident probability and/or quantity of plutonium
at risk,

3.1.2 Class ]I - Missile Sites and Equivalent - Class II sites show an
intermediate level of accident probability and/or quantity of plutonium.

3.1.3 Class III - Storage sites and equivalent are facilities with
minimal operations and present the least chance for accident.

3.2 (Class I Sites

Class I sites encompass those having the highest risk due to high
probabfl ity of accident and/or high potential release quantities. This
class notably includes sites having one or more alert aircraft lcaded with
weapons. Such aircraft are vulnerable to ground level accidents primarily
due to impact from crashing aircraft or ground vehicles. They would also be
most vulnerable to impact by various projectiles released accidentally or

1
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intentionally. A major source of risk in this class is the possibility of
severe fire due to ignition of large fuel supplies.

From a consideration of the total fnventory at risk as well as the
probability for an accident resulting in accidental release of plutonium to
the atmosphere as may be noted in Figure 2-3, it is apparent that a group of
facilities encompassing air bases, naval staging ports, and equivalent
constitute that class of facilities with the highest accident potential.
Addftionally, given the occurrence of an accident at such facilities, it is
poscible to release substantial quantities of plutonium.

3.3 (Class 1I Sites

Class 1] sites encompass these facilities with intermediate risk levels.
Examples of facilities in this class would include: missile sites where
potential accidents could occur during loading or maintenance, operations
involving cargo type aircraft (where the total plutonium inventory is
1imited) and equivalent operations. The determination of classification for
individual sites into this category would be based upon a consideration of
specific operations, and potential release Guantities.

3.4 C(Class IIl Sites

Facilities with the Yowest level of risk fall within Class IIl. Any
nuclear weapons capable facility used primarily for storage of weapons or
sites with equivalent risk are those exhibiting the lowest potential for
accidents. Although the total inventory of plutonium at these facilities
may be relatively high, the 1ow accident probability (generally due to
minimal transport and maintenance operations) indicates that such facilities
will have the least restrictive EPZ based upon the risk criteria.

3.5 Evaluation

Based on an assessment of the data shown in Figure 2-3 and a rev.ew of
the facilities associated with the types of accident events evaluated, a
reasonable definition of the three facility classes is shown in Figure 3-1.
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The curve for Class I facilities provides a representation of the
probabilistic source term for that class of site. Similarly, the Class II
and Class III curves represent the same source term vs. probability
relationships for those classes of sites.

To determine whether a specific site would fall within a given generic
classification will require a probabilistic risk assessment for that
facility incorporating an analysis of each operation and/or chain of events
that could lead to an accident involving the release of plutonium. From a
comparison of the probabilistic source term curve derived from that analysis
against the curves in Figure 3-1, a determination on the site classification
may be made.
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SECTION 4

—

DETERMINATION OF EMERGENCY PLANNING ZONES

4.1 Approach

To estimate EPZ radii for the three classes of DoD nuclear weapons
capable fixed facilfties, the methods developed in SAI/PL-83-3 are applied.
In this approach, the probabilistic source terms determined in Figure 3-1
provide input to generic meteorological calculations to estimate
probabilistic dose consequences as a function of distance from the source.
Generic calculations have been utilized since administrative constraints
prevented obtaining site-specific data. Nonetheless, for the site classes
discussed in Section 3, the generic approach should provide adequate
estimates.

As in the previous study, the probabilistic dose estimates are then
compared with those for nuclear power plant EPZ's as determined by the USNRC
and USEPA in NUREG-0396.2 To improve the probabilistic dose estimates, we
have reviewed the assumptions used in the calculatfonal models. Of
particular importance are the assumptions related to particle size
distribution and cloud height estimation.

4.2 Cloud Height

An area of concern and criticism by the peer review group on the
approach used in the previous study was the method used to derive cloud
height estimates. According to Church,3 the cloud resulting from an
accidental (no fission yield) nuclear weapon explosion can be related to the
quantity of high explosive detonated. From a best-fit analysis of
experimental data, Church derived the formulation:

H = 76W0.25

where H is the cloud height in meters and W is the mass of high explosive in
pounds. In the previous study, a modified formula of H = 50W0.25 was

/

/
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arbitrarily applied to account for an assumed decrease in cloud buoyancy due
to horizontal cloud development when, for example, the blast release
emanates from a failed igloo door. Consfideration was also given to possible
increased buoyancy due to heat input from burning fuel from an aircraft
accident. However, the time scale of early cloud development (during which
the major fraction of plutonium would be released) precludes a significant
contribution from burning fuel relative to that from the high explosive
component.

Based on these arguments, the original Church formulation was utilized
to develop "best estimates™ of the probabilistic cloud height. Accordingly,
input to the meteorological calculations assumes the cloud height

distribution presented in Table 4-1.

Table 4-1

Probability, Given a Nuclear Weapon

Cloud Height (m) Accident, of Indicated Cloud Height
30 0.2
150 0.6
750 0.2

4,3 Atmospheric Dispersion

The methodology applied in SAI/PC-83-3 was used to calculate atmospheric
transport and probabilistic dose consequences. The basic atmospheric
transport methodology used is the Gaussfan plume model described in
Meteorology and Atomic Energy - 1968"4 and used in a number of computer
programs, such as the NRC X0QDOQ code.5 In the Gaussian plume wmodel,
advantage is taken of the fact that natural diffusion in the atmosphere
leads to a known (Gaussian) distribution of the pollutants. The analysis
methodology includes addition of a term for ground reflection of dispersed
maerial, integration over time to yield time-jptegrated effects, solution at

/
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Z =0 to provide results at the ground interface, and solutfon at y = 0 to
provide maximum (plume centerline) results.

The following data were used to calculate the probabilistic dose as a
function of distance from the source:

weather (wind speed and direction, atmospheric stability),
release quantity,

fnitial cloud size and height,

particle sfze distribution, and

breathing rate and dose commitment factor.

O ©0 0 0o ©O

A single set of generic weather data was derived from weather data for
five Yocations (Hanford, WA, San Diego, CA, Scranton, PA, St. Louis, MO,
Savannah River, SC). For each site, data were obtained which indicated the
frequency of occurrence for each combination of wind speed and Pasquill
stability category. The frequency for each wind speed/stability category
combination was then averaged over the five sites to derive the generic
weather data set. The result was a matrix of 42 frequencies for six wind
speed classes and seven Pasquill stability categories.

Calculations were performed on the basis of a 1 kg release and then
scaled for the probabilistic source term (release quantities and
probabilities). For purposes of analysis, clouds were each divided into two
disks, with the upper segment containing 67 percent of the released
material.

The data in Section 2.4, the particle size distribution is assumed to
be characterized by three particle size classes: a small particle size
class with an effective aerodynamic diameter of 3 microns (20 percent of
total release mass), a medium particle size class with an effective
aerodynamic diameter of 30 microns (60 percent of mass), and a large
particle size class with an effective aerodynamic diameter of 300 microns

(20 percent of mass).

Conversion of air concentrations to inhalation dose commitment required
data for breathing rate and a dose commitment factor. A breathing rate of
1.2 m3/hr was assumed, based on a standard man (adult) undergoing moderate

;
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activity.6 A dose factor of 2x107 rem per gram inhaled was derived from
weighted organ dose commitment factor data in ICRP-307 for Y class Py-239.
The factor of 2x107 is the sum of the ogran dose commitment times the ogran
weighting factor for four organs: red marrow, bone surface, lungs, and
liver. This sum is referred to as the effective whole body dose equivalent.

Air concentration and deposition calculations (X/Qo and D/Qo) were
performed for each combination of weather condition, cloud mix, particle
size class, and distance of interest (seven values ranging from 100 m to
100 km). The result was nine sets of data, each containing 7x42 sets of
X/Q, D/Q, and weather frequency data. These nine sets of data were then
reduced to three sets by combining the particle sfze classes for each
respective weather condition, distance, and cloud stze. This was done by
multiplying each X/Q and D/Q by the fraction of materfal {in that size class
and summarizing. The resulting three were then combined and Complementary
Cumulative Distribution Functions (CCDF's) of dose vs. distance vs.
probability created.

4.4 EPZ Estimation

To determine suitable emergency planning zone radii for the classes of
facilities designated in Section 3, probabilistic dose estimates were deter-
mined as a function from of distance from the release source (accident
site). For the three classes, the dose estimates are presented in Figures
4.1, 4-2, and 4-3. For purposes of comparison, the risk curve for the 10
mile EPZ designated for nuclear power plants (NPP) {s superimposed (dotted
1ine). From this set of curves, suitable EPZ's can be estimated for the
facility classes.

4.5 Discussion
From a review of the calculational results as presented in Figures 4-1,
4.2, and 4-3, it appears that sfgnificant advantage could be gained from

establishing site classification criteria. For example, Table 4-1 indicates
reasonable distances for EPZ's for the various facility classes.
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Table 4-1

. EPZ Distances for Nuclear Weapons Capable Fixed Facilities

S I -stimted EPZ Distance

Site Classification (Km) (Miles)
Class 1 10 6
Class 11 2 1
Class 11l <1 -

Class II] facilities which show an estimated EPA distance of less than 1
km could likely contain the entire EPZ area within the designated boundaries
of the facility. This would also probably be the case with several Class II
facilities. Significant savings in planning efforts could be realized as
compared to that fur applying a single generic criteria. Determination of
classification for individual facilities would require assessment on a site-
specific basis.
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SECTION 5

- ASSESSMENT
' 5.1 Overview

In this report we have estimated EPA distances for three classes of DoD
Nuclear Weapons Capable Fixed Facilities. In previous work, a single
generic EPZ was calculated for all such facflfties. However, it was
apparent that differences between fndividual facilities (e.g., the nature of
activities and resultant accident potential, onsite plutonium inventories,
etc.) would make the generic EPZ overly restrictive in the majority of cases
and perhdps too lenient for some. To minimize problems of this type, a
system for classifying facilities according to their potential risk was
developed. Subsequently, EPZ's for each class were estimated.

i For these risk evaluations, the methods of probabilistic risk
assessment were applied. The probability of potential accidents as well as
the resulting consequences were considered. Although no definitive guidance
is available for specifying the degree of risk necessary for inclusion of an
area within the EPZ, we applied the implicit approach in NUREG-0396 for
determination of EPZ's for nuclear power plants. Philosophically, it is
assumed that the degree of risk at the perimeter of a nuclear weapon
facility EPZ should be commensurate with that at the nuclear power plant EPZ
boundary. From this assessment it was determined that:

- o Class I Facilities are those with the greatest risk levels
comprising such sites as B-52 bomber bases and various naval staging
facilities. These facilities could have an EPZ distance of up to 6
miles.

- 0 Class 1] Facilfities are those with an intermediate risk level such
o as missile sites would have an EPZ of about~l mile.

! o Class IIl Facilities are low risk (e.g., storage facilities
involving no significant maintenance and transport). Such
facilities would 1ikely not need an EPZ since the distance to the

EPZ perimeter may fall within the site. boundary.
/
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- 5.2 Sensitivity

The results presented here are sensitivie to some extent to the
analysis methods and assumptions that were used. Although changes in any
one of several factors could influence the final results, only changes in
the probabilities of the initiating events, such as major alert aircraft
fires on plane crashes would have a major impact on the resulting EPZ's,
The more significant factors are the:

fnitiating event probabilities,

number of weapons likely to detonate,

release fraction,

particle size distribution,

cloud heights,

meteorological assumptions,

dispersion analysis and consequence assessment, and
risk comparison with nuclear power plants.

0 0 0O 0O 0 0 00

' The uncertainty in the initiating event probabilities is expected to
dominate the overall uncertainty in the risk calculations. Most of the
probabilities are expected to be somewhat conservative. Because of the
limited nature of this analysis, we had to depend on different sets of risk
analyses which used differing assumptions. In certain cases, reliance was
placed on 1imited and sometimes only slightly relevant accident statistics.
Thus, we strongly suspect that if a uniform set of assumptions were used
across the board, the absolute (and perhaps relative) risk ranking of the
various operations would differ. Because of the special safety precautions
taken with nuclear weapons, we expect the absolute probability of weapon
threatening initiating events to be lower than the estimates used in this
report. Although the degree of credit is difficult to estimate, and
probably varies considerably from operation to operation, it could be
significant, It is reasonable to assume that detailed risk assessments
might result in risk estimates different from those presented in this study.
The specific impact on EPZ determination would depend on the accident
sequence considered. However, in some cases, the reduction could be
substantial.

4

62




Another factor that could impact the EPZ calculations 1s the assumed
number of weapons 1ikely to undergo high-order detonation. This study
assumes that a random mix of weapons, likely to be assocfated with a
particular type of accident situation is involved. In some cases, such as
their storage or maintenance operations, the weapons involved could very in
vulnerability to the particular initiating event. Thus, potential releases
could be significantly more than estimated, or no release might occur. The
assumed probability that a weapon might undergo high-order detonation is
based on ongoing Sandia studies and is thought to be reasonable, but
conservative.

' The fraction of plutonium aerosolized was assumed to be 100 percent for
all weapons undergoing high-order detonation. This is cer.ainly
conservative based on weapons accident experience. The actual release
fraction could easily be 10 percent or 1ess if the high explosive burned
before detonation. A release fraction of 10 percent would significantly
reduce the estimated EPZ.

The amount of plutonium in weapons available for release is also a <$)(‘)
factor that could impact the consequences of an accident.

Another factor that impacts the consequence assessment is the assumed
particle sfze distribution. The assumption that 20 percent of the
aerosolfzed plutonium is respirable is thought to be an upper 1imit and
hence conservative. There is a reasonable probability that considerably
less plutonium would be in the respirable range, perhaps an order of
magnitude less.

. The EPZ calculations are clearly sensitive to the cloud height
assumptions. Migher clouds reduce maximum individual doses because of the

4
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greater atmospheric dilution. The overall sensitivity of the results to
cloud height assumptions are discussed in Sectfion 4.2.

. The meteorological assumptions for this generic study were based on an
average of several flat terrain sites. A specific site might have
considerably different meteorological conditions and hilly terrain. This
would significantly impact the risk assessment and EPZ determination for a
specific site.

- The dispersion analysis and consequence assessment were performed using
standard, widely-accepted computer codes. It is unlikely that the
application of other codes would yield significantly more reliable results.

- 5.3 Conclusions

. Based on the assessments in this study, the following conclusions can be
drawn:

- 5.3.1 The risk based classification of DoD nuclear weapons capable
fixed facilities provides significant advantages over the use of a single
generic assessment for determining EPZ's.

5.3.2 To assure proper assessment, site specific evaluations based on
local meteorology, operations and inventories should be performed.

5.3.3 To gain confidence in the safety evaluation process, a detailed
probabilistic risk assessment would be desirable. Such an assessment could
fdentify possible areas of weakness in site safety programs.

- 5.3.4 Although generic assessments such as performed in this study may

be considered adequate for estimating EPZ's, they should not be applied to
nuclear weapon safety in general or to specific operations.
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The comments presented below are offered to make the
report technically stronger; and, in some cases,
clearer, so that future decisions can be made on the
best available data. '

General Comments

The document, in its unclassified form, assumes that the
reader is exceptionally familiar with the broad range of
included subject matter; and the Committee feels that
some, who may have to act on the report, would be aided
by explicit statements of the assumptions used in each
of the major sections. Different technical assumptions
would lead to different conclusions.

The Committee noted that there are instances in which
hazardous materials, other than those which are
radioactive, may be involved in a nuclear accident; and,
this should br pointed out clearly. In fact, some of
these materials may require an EPZ of comparable in
exter:, if eqgquivalent population protection is to be
provided.

Source Term Considerations

The accident radioactive source term for nuclear
explosives is fixed by design: however, the estimates of
the fraction of plutonium released 1in an accident |is
derived from two tests in the Roller Coaster Nuclear
Test series - Double Tracks and Clean Slate 1. These
tests were conducted using the best technology of the
day: however, there are more recent data available which
should prove useful in current accident analysis. For
example, data for a number of plutonium burning
experiments show that ~~1% of the particles released is
in the respirable range vs. the 20% derived from the
Roller Coaster data. The impact of these later data,
coupled with an ICRP cose model, can reduce the extent
of an EPZ.

A review of the information from which the probability
of release vs. mass of “"respirable” plutonium released,
shows that the curve 1n the report (Figure 5-1) is
strongly weighted by the very low probability, high
inventory sites. The curve completely encompasses the
upper bound of all predicted releases. Since this
figure is a composite of many individual site specific
accident probabhility curves and represents an upper
bound, it can be misinterpreted easily, and words of

E%t— ) CcmwQ/h¢7L

bé /GC4¥édL ?

.
3
¥




caution on its use is warranted. The figure (5-1),
alone, does not depict the real situation which must be
dealt with. It is absolutely necessary to use the
classified document to ascertain the full impact of the
basic data.

The corresponding graph (Figure 5-2), for cloud rise,
did not have similar supporting information, as did
Figure 5-1, to justify its shape. The Committee
recommends that a graph of the results of Church's
equation, (Page 5-11), be included, along with another
graph of cloud height vs. fuel content ({(either in
calories or jet fuel equivalent). Coupling these two
new graphs should produce the graph presented in Figure
5-2. The depicted shape of Figure 5-2 is intuitively
correct, but its derivation is unclear from the data
reviewed; another curve should be considered which
relates cloud height as a function of respirable source
term.

Meteorology

The use of national average meteorology is necessary in
a generic study such as the one reviewed, but the
Committee cannot neglect pointing out the absolute
necessity of using local data, such as prevailing winds,
in planning specific EPZ's. The significance of
secondary exposure from resuspension and weathering of
deposited material will vary with the local climate and
ground cover and the SAI report's use of Nevada's Test
Site resuspension is conservative relative to most of
CONUS. Transport values should be those characteristic
of local sites. Because of the undue attention
resuspension attracts, any area contaminated from an
accident will be used to determine local resuspension
values for a final assessment of long term dose. This
assessment of secondary exposure can be evaluated on a
case-by-case basis in the area affected by the accident.
The EPA "screening level of 0.2.uCi/m"" was developed to
eliminate unnecessary measurements needed to demonstrate
that basic radiological health protection guides were
met. The limit should not be given too much weight in
the planning activity.

Public Dose

The report used the most recent ICRP recommendations,
(ICRP-26), regarding the conversion of plutonium
guantity released air to dose to individuals. The use
of effective dose equivalent as suggested by ICRP is an




acceptable method for normalizing organ risks (lung,
bone and liver) to whole body risks. However, a
comparison of dose to persons derived from the NUREG
0396 document is misleading if the differences are not
fully recognized. EPA's informal *“PAG's"™ are not
directly applicable to the weapons situation since the
source terms wused in their development is quite
different. ' One can calculate specific health effects
from the doses anticipated in the reactor study and make
a comparison of specific health effects from plutonium.
In the severe reactor accident case, accute effects are
likely to be seen promptly, while any effects from
plutonium exposure are likely to be seen in thirty to
forty years. If this comparison is to be made, “words
of caution® should be noted in the SAI report.

The probabilistic risk assessment puts the technical
information in perspective for decision makers and the
point of selecting an EPZ will be based on both
technical and political considerations. The values
suggested in the report 1lie in the three to ten
kilometer range for a one in one-million chance of
receiving a significant plutonium dose. An EPZ 1limit
greater than 10 kilometers begins to become unrealistic
and unmanageable. A lot of planning for events with an
occurrence egual to or less than one in ten-million only
diverts precious resources from higher probability
events which require attention.

Summarx

The conclusions of the report appear to be valid; and
the above comments, i1f incorporated, would increase the
strength of the report.
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The purpose of this dooument is to provide guidance for the development
of radiological emergency plans to improve amergency preparedness around
Department of Defense (DOD) and Department of Energy (DOE) facilities.
The objective is to bave plans which will integrate the response
of the facilities, the State and the oontiguous local governments
in the event of a radiological accident to assure the protection of
the health and safety of the pudblic. This guidance is the product
of Joint DOD/DOE/Federal Emergency Management Agency {FEMA) effort
to ooordinate the work of Federal agencies engaged in radiological
emergency preparedness. It is intended to be used alsc by reviewers
in determining the adequacy of State and local emergency plans and

preparedness for the off-site areas around DOD/DOE facilities.

This planning document closely follows the format used by FEMA in
its FEMA-REP-5, "Guidance for Developing State and Local Radiological
Emergency Response Plans and Preparedness for Transportation Accidents"
issued in March 1983. This format has been adopted for planning for
DOD/DOE facilities for two reasons: (1) 4t has been proven practicable
for radiological ~emergency planning in the predecessor document; and
(2) i1t was felt that use of a format with which the States and local
governnments are already familiar would be less of a burden than a format

different than FEMA-REP-S.

However, as noted in Section I, there are differences betwveen

radiological emergency planning for transportation sccidents and DOD/DOE

—
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fixed facilities. These differences dinvolve alternatives 4n the
protective measures to be taken as well as the respective response roles

of the DOD/DOE facilities and the State and local governments.

Department of Defense Department of Energy

Federal Emergency Management Agency
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I.

A.

DEPARTMENT OF DEFEESE - DEPARTMENT OF ENEKRGY-FEDERAL EMERGENCY

BMARAGEMENT AGERCY-GUIDANCE FOR DEVELOPING STATE AND LOCAL
RADIOLOGICAL EMKERGENCY RESPORSE PLARS AND PREPAREDEESS IN SUPFPORT

Purpose

The purpose of this document i1s to provide a oommon reference_ and

guidance source for:

1. State and local governments in the development of radioclogical

smergency response plans in support of DOD/DOE facilities.

2. Federal Emergency Management Agency (FEMA), DOD, DOE, and other
Federal agency personnel engaged in the review of state anrd

local government and facility plans and preparedness.

3. All participating DOD, DOE, and Federal agencies engaged in the
development of the National Radiclogical Emergency Preparedness

Plan.

This document 4s 4intended to provide general radiological emergency

planning guidance, identify the principal elements to be oonsidered

in preparing for- and responding to-radiclogical emergencies, and to

provide a ocommon basis for the review and evaluation of response plans

and preparedness measures.
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B. Background

This document was prepared by DOD, DOE, and FEMA 1in a oombined orroi-t
to carry out their respective functiona: DOD and DOE with their
responsidbilities for nuclear and radiocactive material facilities, and
FEMA as the lead agency responsidble for ooordinating off-site Pederal
response to radiological emergencies (Bx-Ord 11280, July 20, 1979).

The DOD, DOE, and FEMA have prepared this guidance in acoordance with
the Atomic BEnergy Act of 1953, as amended, Executive Order 11248 of
July 20, 1979, the President's Statement of December 7, 1979, with the
acoompanying fact sheet, &% CFR Part 351, and the January 8, 1382,
agreement between FEMA, the DOD and DOE defining the terms of their
responaibilities in planning for and responding to nuclear weapons
accidents. The responsibilities derived fror these documents 4include
development and promulgation of guidance to facilities and to state and
local governments, ip cooperation with other Federal agencies, for the

preparation of emergency response plans.

The guidance provided in this document is not intended to obviate
the need for existing emergency preparedness facilities, procedures
and equipment. Rather, it is iptended to be utilized as a guide
for reviewing and, where appropriate, revising existing radiological

emergency response plans and preparedness.

When the DOD, DOE, and FEMA developed this guidance document, the
general acoopiance of FEMA-REP-5 for transportation accidents resulted

in the adoption of a similar format.

..
[
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The focus of this document is the development of plans and prcpaéodnoss

C. 8oope

for possible off-site radiological consequences of an accident occurring
at a DOD or DOE facility with the dissemination of radiocactive
contiiinants into the surrounding area. However, much of the guidance
is directly applicadle to accidents involving the release of other

hazardous materials.

This document provides general information regarding potential
radiological accidents that might impact pudlic health and safety near
DOD and DOE facilities. The nature of the wvarious DOD and DOE
raéilities with respect to the type of facility, operational activities,
mission/programmative objectives, siting, and accident potential 4is
unique. Acoordingly, the planning guidancé ocontained herein {1s
presented in a format that cap be readily adapted and applied on a site-

specific basis,

DOD/DOE facilities, cognizant Federal agencies, as well as state
and local governments should consider the guidance presented in this
document when developing, updating and reviewing radiological emergency
response plans and preparedness measures. However, it ahould be noted
that utilization of this guidance is voluntary and doesr pot represent

8 regulatory requiresent.

Section III of this document presents 15 planning objectives and
associated guidance. To assist state and 1local governments in

identifying potential Federal and other types of assistance, a brief
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discussion of such assistance and a listing of PFederal emergency
oontacts (Appendix 6) are also included.
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II. PLANNING BASIS

4. Baokground

The overall objective of emergency response plans is to provide guidance
for the protection of the bhealth and safety of the public. In the
oontext of a radiological accident at a DOD or DOE facility, this
objective translates into developing procedures that will reduce barmful -

radicactive contaminant doses to the public.

Invariably, 8 radiological emergency will 4nvolve a high 1level of
uncertainty and pubdblic apprshension. Due to the general lack of
understanding about the mnature of any radiological accident, there
is also a tendency to sensationalize even the most minor 4ncident.
Bowever, an understanding of the nature of radioclogical materials and
the principles involved in reducing their adverse effects considerably

facilitates the planning process.

Because each accident oould have different oonsequences, both in nature
and degree, no single accident sequence can be identified and evaluated
for planning purposes. Acoordingly, the accident characteristics
described ip this gection and the planning objectives delineated in
Section 1III were developed based on a knowledge of the potential
consequences of a spectrum of accidents, and a balance between thoae
actions which require advanced preparation and those which ocan be

improvised at the time of an emergency.
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B. Accident Charsoteristiocs

The consequences associated with any accident involving the release of

radiocactive materials depend on various factors, some of which ars:
1. Severity of accident forces (crushing, fire and impact);
2. Accident location (rural, suburban and urban);

3. Quantity and type of material involved (radicnuclides,

chemical and physical characteristics);
4. If releases occur, the fraction of material released;
5. Meteorological conditions at the aite;

€. Timpe required for emergency response personnel to reach

the site and to diminish the consequences; and

7. The presence or possibility of a fire or explosion which

may act as & dispersing mechaniszm.

Information concerning each of these factors is ipportant in assessing

an accident and implementing a timely-effective response.

A Iknowldege of the kinds of radicactive materials potentially
released is necessary to establish the characteristics of monitoring
instrumentation, to develop tools for ectimating projected doses, and

to identify the most probable exposure pathways.

The meteoroclogical conditions prevailing at .the time and immediately

following the accident will determine the/bnttorn of the contaminant
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dispersal. The radiocactive material would move downwind and disperse
in a short time, oontaminating the nsarbdby area. It is necessary that
timely actions be taken by DOD, DOE, eivil authorities, and the general
public to minimize the effects of cloud passage, surface oontamination
or subsequent resuspension of oontaminants by either wind action or

sovement of personnel and vehicles.

The need to specify the potential exposure pathways is evident. The
location of the population for whom protective measures may be needed,
responasible autborities who would ocarry out protective actions, lnc; the
means of oommunication to these authorities and to the population are
a8ll dependent on the unique characteristics of the particular accident

and the affected area.

To ensure appropriate interaction and understanding between Federal,
state, and local emergency management officials, DOD and DOE have
adopted the terminology most oommonly and currently used in state and
local emergency response plans. These are the plume exposure pathway

and the ingestion exposure pathway.

1. Plume Exposure Pathyay: The principal exposure sources
from this pathvay are exposure to hazardous material
from the plume and from deposited material; and
inhalation exposure from the passing material. For the
plume exposure pathway, shelter and/or evacuation would
likely be the principal immediate protective actions

to be recommended for personnel with shelter being the

preferred action. _
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2. JIngestion Expoaure Pathyay: The primcipal exposure from
this pathway would be from 4ingestion of oontaminated

water or food stuffs. For the 4ngestion exposure
pathway, the planning effort involves the identification
of major exposure pathways from oontaminated food and
water and the associated ocontrol and interdiction points
and wmethods. The 4ingestion pathway exposures, 4n
geperal, would represent a longer term prodblem, although
some early protective actions to minimize subsequent

ocontamination of food atuff should be initiated.

As soon after the accident as feasible, it will be neceasary to monitor
the surrounding area with instruments to ascertain the extent and
intensity of the radicactivity. It will alsoc be necessary to monitor
people who may bhave been exposed during the accident, subsequent cloud
passage, from surface contamination or during post-accident reentry into
the area. Initially, the DOD or DOE may bave the only instruments at

the scene and may be required to perform monitoring of all peraonnel.

Responsibility for off-site are:c wmonitoring will shift to state
radiation control personnel or, if requested, to DOE emergency response
tean personnel, as they arrive. Persons wiho may have been present at
the accident site or in known oontaminated areas sust be identified
and screened so that those who are contaminated can be decontaminated,
given bioassays, and receive appropriate medical treataent. It can be
anticipated that peraonne‘l outside the accident areas will request tests

to ensure that they were not contaminated the accident.
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population. The pext step would be to screen that portion of the

population which may bhave besen 4nitially alerted but subdbsequently
deternined not to bave been exposed. This step is intended to dispel
pudblic fears and ooncerns rather than to support a technically based
need; nevertheless, it may prov. a very important aspect of response

to an accident involving an off-site release of oontamination.

C. Organizational Responsibilities

The planaing objectives delineated in this document imply that mutually
supportive emergency planning and preparednesss arrangements need to be
developed by several levels of government: DOD, DOE, other Federal

agencies, and state and local governments.

It is anticipated that existing DOD and DOE facility plaps will be
expanded in accordance with the guidance provided in this document and

will be coordinated with the off-site state and local jurisdictions.

States that bhave radiological emergency plans for oommercial nuclear
resctors and/or transportation accidents will be able to adapt those
plans for DOD and DOE facilities. This should ease the burden as well
as reduce the cost of writing additionmal plans. However, even in those
states which presently bave nuclear power plant radiological emergency
plans, the location of DOD/DOE facilities may be different than the

pover reactors, requiring the development of additional plans.

The initial response to a radiological accident would be made by the

facility and the local government where the accident has occurred.
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Support from Federal and state response agencies will follow. Instead
of the facility, state and local government each sharing equally in the
response, the planning should emphasize the major roles of the facility
and local government. This does mot diminish the significant role of
the state in utilizing its resources to improve the preparedness of
local governments to meet such contingencies. This would especially be

true in rural areas where the local government may lack resources.

It is emphasized that much attention needs to be oentered on the
development of the local goveraments' plans to assure proper integration
with the facility. Each plan should be tailored to its respective
geographical area, which will vary according to the local oconditions.
The area may be ocontained in a single or several Jurisdictions. 1In
situations where the local governments already have established an
agency to perform multi-jurisdictional emergency planning, it would be
an advantage to include DOD/DOE facility radiological accident planning
as part of its responsibilities. If the ares involves more than a
single state, the states should cooperatively develop plans to assure

response consistent with each other.

The choice of the ‘particular unit of local government that should
develop plans for potential radioclogical accidents at DOD/DOE facilities
will be left to each of the states 4involved in such planning. It
is anticipated, however, that as in the planning for commercial power
reactors, oounties will continue to be the predominant unit, except
for the MNew England section where towns are the unit of local

government. Counties in general offer u;".dnnt.uo for rasdiological
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emergency planning where the geographical socope of an accident may
extend over a larger area. In many oounties which have developed plans
for the nuclear power reactors, the municipal and village governsments
bave prepared plans ocompatidle with and as parts ~f their oounty
plan. They tbus contribute additional resources to strengthening their
oounty response in the event of an accident, and by exercising their
inftiative, add vigor and responsiveness to the oounty's effort. 1In
some oounties, because of superior resources, greater population or
leadership, it may well be a municipality which takes the lead role in

develdping the oounty plan.

1. Spacific State and Loaal Govearnment Responaibilities

Although the cognizant Federal agency bears the primary responsibility
for assuring that radioactive materials are safely handled, offsite
responsibility for responding to an accident generally falls to tae
state or local government, as is the case for any accident or other
types of manmade and natural emergencies. The asppropriate agencies
should, therefore, be prepared to respond to an accident 4nvolving

radicactive materials.

a. State officials have the responsibility to protect
persons within the State from unwarranted radiation

exposure and should therefore:

(1) Develop and distridute to appropriate persons

a2 radiclogical emergency response plan ad-

L.
i

/
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b.

dressing Federal, state, and local and private

responaibilities and resouroces;

(2) Designate an emergency radiological response

tean;

(3) Coordinate a communications system of Federal,
state, and local agencies involved 4n

emergency radialogical response;

(8) DNegotiate agreements with contiguous states
addressing responses to 4incidents in close

proximity to a common border; and

(5) Prepare, or assist in preparing, and distri-
bute implementing instructions and operational
procedures to be used by State, local, and/or
other emergency response personnel in carrying

out their responsibilities.

The local government should ocordinate the development
of 8 local emergency response plan ocompatidle with the

state response plan, and should specify the respective

. roles and responsibilities of Federal, state, local, and

private organizations. The local government, probably
its law enforoement or fire service agency, will most
likely be the first off-site governmental responder to

ap accident, and should, therefors, be prepared to:

‘
i
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(1) Administer emergency measures to save lives

and attend to the injured;

(2) Determine if radicactive or other hazardous
asterials are present 4n the 4ncident and

secure information about these materials;

(3) BNotify appropriate authorities to obtain

radiological expertise; and

(4) Determine the action required to prevent

further damage to life or property.

2. [FRederal Goveroment
a. DOD and Federal Programs

At the Federal level, there are continuing efforts to ensure and improve
ssfety at DOD and DOE facilities, as well as respond immediately and
e fectively to any accident involving such a facility. DOD and DOE
provide radiological emergency response training, instrumentation, and
spergency equipment to enable their on-aite personnel to respond quickly
and effectively to any emergency dinvolving radicactive materials.
Detailed procedures, descriping actions to be taken by site personnel
have been developed and are regularly exercised to ensure oontinuous
preparedness for such oontingencies. In the event of an actual
ocourrence, in addition to on-aite actions, DOD and DOE have response
teams on alert to provide additional assistance to their facility
personnel. DOD and DOE facilities should develop and maintain a close

relaticnship witbh states and local ‘ovemmta 80 that the appropriate




authorities are mromptly notified of thi ocourrence and current status

of an accident.

The other principal Federal agencies taskyd to provide support in the
event of a radiological emergency are: Department of Agriculture (USDA),
Department of Commerce (DOC), Department of Bealth and Human Services
(BES), Department of Transportation (DOT), and the Envirommental

Protection Agency (EPA).

FEMA 4s responsible for the development of the overall Federal
Radiological Emergency Response Plan which includes the full range of
Federal agency responsibilities in the event of an accident. FEMA has
established Regional Assistance Committees (RACs) at each of the ten
Regional Offices, to assist state and local governments in developing

and evaluating their radioclogical plans and preparedness.

Additionally, FEMA offers training 4in radiological accident response
procedures to Federal, state and local government personnel at the

National Emergency Training Center (KETC) at Emmitsburg, Maryland.
b. Federal Response

DOE's current Radiolsogical Assistance Program (RAP), the Federal
Interagency Radiological Asaistance Plan (IRAP), other radiological
emergep~y assistance plans, and DOE's national laboratories capadilities
as well as those of the EPA and HHES and other Federal ocapability, are
being incorporated in a Federal Radiological Monitoring and Assessment
Plan. Response plans should contain provisions for integration of this

important Federal assistance. !
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DOD/DOE facilities should make provisions for supplying information
to and receiving advisories from the Natiomal Military Command
Center (NMCC), the DOE Headquarters Emergency Operations Center, or
headguarters operations ocenters. In addition, the plan should provide
for communication between state authorities, DOD/DOE and FEMA,

The specific interrslationships of the Federal agencies and their roles
during a nuclear weapons accident are defined in the DOD Ruclear Weapons

Accident Response Procedures manual (Reference D.1.).
D. Form and Content of Flans

This document provides an outline (in Section III) and sequence
of activities that permit an effective and timely response by all
organizations involved. Use of the format contained in this document
will ensure that all the necessary Reasures are taken and included in

the plan.

All plans should contain a table of contents and a cross reference
to the guidance contained in this document. Applicable supporting and
reference documents and tables may be incorporated by reference, and
appendices should be used whenever mcéaury. The plans should be kept
as ooncise as possidble. They should make clear what is to be done in

an emergency, bow it is to be done, and by whom.

In addition to addreasing the substance of all guidance, the plans

should define the facilities on a site-specific basis and each area to

” -

which the plans apply.
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A oontinued state of readiness must be maintained by all organizations.
Periodic reviews by FERMA (for regions), the DOD and DOE will examine
the capability of their respective response organizations to implement
various aspects of the developed response plans. This may 4include
observation of exercises and drills by DOD, DOE, FEMA, and other Federal

agencies including those participating in the RACs.

Because of the potential need to take immediate action off-site in -
the event of a asignificant radiological accident, notifications to
appropriate off-site response organizations (state or states and local
government organizations) should go directly from the facility. The
response organizations which receive these notifications should have the
authority and capability to take immediate predetermined actions. These
actions oould include prompt notification of the public in the off-
site area, followed by advisories to the pudblic in certain areas to
stay inside (take shelter) or, if appropriate, evacuate to predetermined
location or host areas. State agencies, which are likely to have
greater radioprotective resources than Jlocal agencies, should bring

their resources to bear and make decisions with regard to whether the

protective measures are adequate for the off-site situation.

In the longer timeframe, substantial Federal and private sector
organization resources should also supplement the initial response of

the facility.

i
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4. Assigmment of Despoasibility (Organization Coatrel)

Planaiag Objective

To ensure that primary responsibilities for emergency response by
appropriate state and local organizations have been assigned, the
epergency responsibilities of the offsite supporting organisations have
been u‘pecir:loally established, and each principal response organization
bas adequate staff for timely response and augmentation of its initial

response on a continuous basis,
Guidance

1. a. Each plan should 4dentify the facility, atate, local,
Federal, and private sector organizations that are
intended to be part of the overall planning and response.

b. Rach plan sbould identify authority for lead and support
responsibilities for offsite emergency planning and
operations. References ruould be made to laws, codes,
statutes, or acts, as appropriate.

c. Each organization and suborganization having an opera-
tional role should specify its oconcept of operations and
its relationahip to the total effort.

d. Each organization smhould 4identify a specific individual
by title and their alternates who would dbe in charge of
the emergency response.

e. Rach organization should provide for 24&hour per day
emergency response, including 24-hour per day manning of
communications links.

2. Each organization should specify the amergency response
functions and responsibilities for major elements and key
dndividuals by title, dncluding the following: Command
and Control, Alerting and MNotification, Communications,
Public Information, Accident Assessment, Pudlic Health and
Sanitation, Social Services, Pire /'"ud Rescue, Traffic
Control, [IEmergency Medical Services, Lav [Enforcement,




Transportation, Protective Response (including authority
to request PFederal assistance and to 4nitiate other
protective actions), and Radiological Exposure Control. The
desaription of Shese functions should include a clear and
oconcise summary such as a table of primary and support
responsibilities.

Bach plan should include written agressents referring to
the oconoept of operations developed between the DOD/DOE
facility, Federal, state, and local agencies and other
support organizstions bhaving an emergency response role.
The agredments should ddentify the emergency msasures to
be provided and the mutually acoeptadle oriteria for their
isplemontation, and specify the arrangesents for exchange
of information. These agreements say be provided in an
appendix to the plan, or the plan itself may oontain
descriptions of these matters and a signature page in the
plan may serve to verify the agreements.

Bach principal organization should be capadble of ocontinuous
(24-hour) operations for a protracted period. The
individual d4ip the principal organization who will be
responsible for assuring continuity of resources (technical,
administrative, and material) should be specified by title.

B. Oo-Site Emergency Orgarnisation

To ensure that DOD/DOE facility responsibilities for emergency rasponse
are unambiguously defined, adequate staffing to provide initial faciiity
sccident response in key functional areas is saintained at all times,
timely augmentation of response capabilities 4is nvuliple. and the

interfaces apong various on-site mponbe activities and off-site

Planning Objective

suppert and response activities are specified.

Guidanoce

Each facility should specify the obD-site emergency
organigation.

Each facility oommander/manager should designate an 4in-
dividual as emergency coordinator who bas the authority and
responsibility to immediately and unilaterally initiate any
ezergency actions, including providing protective action
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recommendations t: authorities responsidble for implementing
off-gite emergenc msasures.

RBach facility ah: uld ddentify a line of sucoession for the
emergency ocoordi.ator position.

Each facility should establish the funotional sespon-
sibilities assigned to the emergency coordinator and should
clearly specify which responsidilities may not be delegated
to other slemen.s of the emergency organization.

Bach facility should specify the positions or title and
major tasks tc be performed by the persons to be assigned
to the functional areas Of aemergency activity. For
emergency situationa, specific assignments ahould be made
for all response members, both on-site and away froe the
site.

Each facilit: should specify the interfaces between and
among the or-site functional areas of emergency activity,
facility heaiquarters support, local services support, and
state and lo:al government response organization.

Each facil .ty should specify the oommand/managezent,
administrat: ve, and technical support personnel 4in the
following a ~eas:

a. Logistics support for emergency personnel (e.g.,
transpor tation, communications, temporary quarters, food
and wat-r, sanitary facilities in the field, and special
equipmest and supplies procurement).

b. Technical support for planning and reentry/recovery
operat.ons.

¢. Commari/management Jevel interface with governmental
authorities.

d. Release of information to news media during an emergency
(ooordinated with governmental authorities). IAW DOD
Inst 5230.16, Joint DOD/DOE/FEMA Agreeament.

Bach facility should specify the organizations that may
be recuested to provide technical asaistance to and
augmentation of the emergency organization.

RBach facility should ddentify the servioces to be
provided by local agencies for handling emergencies (e.g..
polioe, ambulance, ®medical, bospital, and fire-fighting
organ zations should be specified). The facility should
provi e for transportation and treatment of on-site injured
perscanel who =may also be oontaminated. Copies of
the arrangements and agreaments reathed with contractor,




private, and local support agencies should be appended
to the plan. The agreements ahould delineate the
autbhorities, responsibilities, and limits on tbe actions
of the contractor, private organization, and local servioes
support groups. .

C. Coatiguous State and Locsl Coordimation

PFlanning Objective

To ensure that oontiguous state and local political Jurisdictions can
adequately coordinate their capabilities for responding to a radiocactive
material accident.

Guidance

1. The state and local emergency response plans should
recognize that oertain accidents may occur along any
border with an adjacent state, or between adjacent local
government jurisdictions (e.g., ocounties).

2. The smergency response plan should identify the potential
interfaces that may be called into action in the event
of ar interstate or intercounty accident (e.g., health
departzpents from adjacent states or ocounties, sheriffs snd
fire departrents fror adjacent counties).

3. Formsl mutual aid agreements should be made bdetween con-
tiguous states and between oontiguous local Jurisdictions
within a state. Interstate agreements ahould also provide
for agreements between local Jurisdictions within each
state that are located on state borders.

4. The objectives of such mutual aid sgreements are to:

a. Identify authority and responsidbility for emergency
planning and response for accidents ocecurring on or
near the boundaries of states and localities;

b. ldentify each agency and available resources of the
signatory parties availadble for implementing action
under the agreemen‘’, including the role to be played
by each resource;

¢. Promulga‘e appropriste mechanisms (e.g., legal agree-
ments, plans, and procedures) for administering the

agreement; ‘-
/




d. Identify the soope of the radiological amergency
assistance developed under tbe agreement, both
geographiocally and functionally.

e. ldentify uniform Protective Actions Guides (PAG's) for
use in the ocontiguous region;

f. Clarify the Jlegal and financial 1liadility of the
parties to the agreement and provide a sechaniaz to
14mit 14adility for all personnel who may be oalied
upon to provide assistance during any emergency within
the scope of the agremment;

g. IEstablish a system of oommunications between the
signatory parties to provide for rapid and oonsistent
alerts and responses; and

B. Clarify the circumstances under which it would
be called into action, perhaps by specifying the
following: a minipup distance to a border; distance
oombined with meteorological, geclogical, hydrological
oonditions; special resources needed or availabdble or
some other factors such as the gmergency response
triggering circumstances.

If not already established, a mutual aid agreement may also
be drawn up to respond to those accidents which affect
only opz state or local Jurisdiction. Such an agreement
would onable the signatory parties to ooncentrate their
expertise, equipment, and funding in Aifferent areas, while
enabling each party, through the as:.stence of the others,
to dispatch a complete and all-around expert response tean.

As an outgrowth of a mutual aid agreement, memcranda of
underatanding should be signed between courterpart agencies
(e.g., the statea' bhealth departments. the oounties'
sheriffs departments). This would ensure that the subunits
of a state or local government were fully aware of the
mutual aid agreement and their respective responaibilities
under it.

A svtual assistance agreement should clarify the cir-
cumstances under which it would be called into ection. A
triggering mechanism would depend on the following factors,
which should be agreed upon in advance:

a. Type of prodblem;

b. Type of resources Leeded;

c. VWhere resources should be delivered; and

d. What equipment would be available for transfer between
governments. /
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8. The mutual assistance agreesent may oall for joint training
and drill exercises between contiguous states and/or local
Jurisdictions.

9. One of the means svailable to states for establishing
mutual aid agreaments is through dinterstate Bausclear
ocompacts.

D. BEmergency Equipmesnt, Facilities and Bescurces

Planning Objective

To ensure that adesquate emergency equipment and facilities to support
the emerg:nty response are provided and maintained; that arrangements
for requesting and effectively using assistance resources have been
made, and other crganizations capable of augmenting the planned response
bave b~..n identified.

Guidanoce

1. BRach facility should establish ar Emergency Control Center
from which evaluation and coordination of all activities
related to an emergency are to be carried out and froz
which the facility should provide information to Pederal,
state, and local authorities responding to radiological
emergencies.

2. Each organization should estadlish an emergency operations
center for use in directing and oontrolling response
actions. :

3. BRach organization should provide for timely activation and
staffing of the facilities and centers descridbed in the
plan.

4. BRach facility should identify a location for an alternate
epergency oontrol center which oould be used if the primary
center were unavailable for any reason.

5. Rach facility should ddentify and establish ob-site
monitoring systems that are to be used for oonducting
assesament.

6. Each facility should make provision to acquire data
froz, or for smecgency access to, off-aite monitoring and
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10.

11.

12.

13.

analysis equipment, including laboratory facilities, fixed
or mobdbile.

Bach facility should provide metecrological instrumentation
and procedures and provisions to odtain ‘representative
ocurrent meteoroclogical information fros other sources.

Bach facility should provide for opsrations support,
dncluding respiratory protection, protective alothing,
portadble lighting, portabdble radiation monitoring equipment,
and communications equipment.

Each organization abould make provisions ¢to in-
spect, 4nventory, and operatiomally echeck emergency

-equipsent/instruments. Calibration of equipment should be

at intervals recommended by the supplier of the equipment,

REach plan should, in an appendix, 4nmclude ddentification

of aemergency kits by general oategory (protective

equipment, comsunications equipment, radiological monitor-
ing equipment, and emergency supplies).

The Federal government maintains in-depth oapability
to assist facilities, states and local governments
through the Federal Radiological Monitoring and Assessment
Plan (formerly Radiological Assistance Plan ([RAP) and
Interagency Radiological Assistance Plan [IRAP]). Each
state and facility ahould make provisions for incorporating
the Federal response ocapability into its operation plan,
including the following:

8. Specific persons by title asuthorized to request Federal
assistance. Specific limitations, if any.

b. Specific Federal resources expected, including expected
times of arrival at site of emergency.

c. Specific facility, state, and local resources availabdle
to support the PFederal response (e.g., air field,
command posts, telephone lines, radio frequencies, and
- telecommunications centers).

a. The state or local authorities may dispatch repre-
sentatives to the facility oontrol center.

b. The Cfacility should prepare for the dispatch of
a representative to principal off-site govermmental
emergency opsrations center.

Each organization should identify radiological laboratories
and their general capabilities and expected availability to
provide radiological monitoring and analyses services which
ecan be sed 17 arn &@argency. )




4. Bach organization should 4dentify organizations or in-
dividuals which can be relied upon in an emergency to
provide assistance. 8Such assistance ahould be identified
and supported by appropriste letters of agreement.

B. Botification Methods and Procedures

Flanaing Objective

To ensure that procedures have been estadlished for notification of

state and local response orgaanizations, by the facility, and for

potificatiorn 2 azergency personnel by all presponse organizations;

dnitial and followup messages to response organizations ¢nd the p\;blic

are sufficient and appropriste; and means to provide early motification

and clear instruction to the nearby populace have been estadblished.
Guidanoe

1. Each organizatiocon should establish procedures which
descridbe mutually agreeadle bases for notification of
response organizations oonsistent with the emergency.
These procedures should include means for verification of
messages. The specific details of verification 2eed oot
be included in the plan.

2. Bach organization should establish procedures for alerting,
notifying, and mobllizing emergency response personnel.

3. The facility should notify state and local organigations
of the emergency. Botification should contain isformation
about the aemergency, whether a release bhas taken
place, potentially affected population areas, and vhet.hcr
protective measures aay be necessary.

4., Each facility should make provisions for followup messages
frop the facility to off-site authorities which ocontain the
following information if it is known and appropriate:

a. Location of incident and name and telephone mmber (or
ocommunications channel fdentification) of caller.
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b. Date/time of incident.

2. Claey of smergency.




d. Type of actual or projected release (airborns, surface)
and estimated duration/impact times.

e. Bstimate Of quantity, type, and of radiocactive material
released or being released.

f. Meteorologiocal oonditions at appropriate levels (wind
speed, direction [to and from), indicator of stadility,
precipitation, if any).

g. Actual or projected dose or exposure rates at site
boundary; projected integratec dose at site boundary.

bh. Projected dose or exposure rates and integrated dose
at the projected peak and including down wind ares
affected.

i. Estimate of any surface raiiocactive ocontamination on-
site or off-site.

J. Tacility emergency response action undervay.

k. Recommended emergsncy ac:ions, 4including protective
measures.

1. Request for any needec on-site support by off-site
organizations.

m. Prognosis for worsening ¢r termination of the event.

State and local government organizations should establish
a syster for disseminating to the public appropriate
information oontained in 4initial and followup messages
received from the facility 4ncluding the appropriate
potification to appropriate broadcast media (e.g., the
Emergency Broadcast Syster [EBS]).

State and local governmeat organizations should establish
adzinistrative and physical wmeans for potifying and
providing prompt 4nstrustions to the pudblic within the
exposure pathway. )

Bach state and local government organization should provide
written sessagee intended for the pudblic, oonsistent
with the facility, state, and local mmergency plan.
In particular, draft sessages to the pudlic giving
instructions with reg:rd to specific protective actions
to be taken by occuvants of affected =rezs gould <
prepared and include: as part or the state and loocal
plan. Such messag:s should 4nclude the appropriate
aspects of sheltering ad hoc respiratory protection (e.g..,
bandkerchief over mcJath), or evacuaticn. The role of
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the facility 4s to provide supporting information for the
|essages.

7. Meergency Commmiocations

Planning Objective

To determine that provisions exist for prompt ocommunications among
principal response organizations to emergency personnel and to the
public.

Guidanoce

1. The oommunication plans for aergencies ashould dinclude
organizational titles ard alternates for both ends of the
ocompunication links, Each organization should estabdblish
reliable primary and backup means of oommunication for
facliity, local, and state response organizations. Such
systems should be selected to be oompatible with one
another. Each plan should include:

a. Provision for 2&%-hour per day notification to and
sctivation of the atate/local emergency response
petwork; and at facility a minipur of a telephone link
and alternate, 4including 2&=hour per day manning of
ocompunications links that 4initiate emergency response
actions.

b. Provision for ocompunications with oontiguous facility
state/local governments.

¢. Provision for oommunications as needed with Federal
emergency response organizations.

d. Provision for alerting or activating emergency personnel
in each response organization.

e. Provision for oommunication by the facllity with
facility headquarters and radiological monitoring tearn
assembdly area.

2. ERack organization should ensure that a ooordinsted oom-
munication link for fizxed 20¢ =0blie medical/radiologi~a:
support facilities exists.

3. Each organization should conduct periodic testing of the
entire emergency ocommunications systex.
/
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€. Pudlic EBduoation and Information

4o ensure that information is made available to the pudblic on & perindic
basis on bhovw they will be notified and what their 4nitial
should be in an emergency (e.g., listening to a local broadcast station
and remaining indoors), the principal point of oontact with the bpews

sedia for dissemination of information during an emergency (imcluding

Planmning Objective

the physical location or locations) is established 4n advance,

procedures for ooordinated dissemination of information to the public

are established.

1.

3.

Guidanocs

Each state and local government organization should provide
a coordinated periodic dissexination of imformation to the
public regarding how they will be notified and what their
actions should be in an emergency. This information should
include, but not necessarily de limited to:

a. Educatioml information on radiation.
b. Contact for additional information.

c. Protective ®measures (e.g., evacuation routes and
relocation centers, sheltering, respiratory protection).

d. Special needs of the aged or handicapped.

Means for ascoomplishing this dissemination may include, but
are not pecessarily limited to: information in the telephone
book; posting 4in pudblic areas; and publications distributed
on an annual basis.

The public information program ahould provide the population
with an adequate opportunity to become aware of the
information. The programs ahould 4include provision for
written material that 4s 1likely to be availadble 4n a
residence during an e=sergency.

a. Rach principal organization uhouldlv ‘designate the points
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of ocontact and nhysical locations for use by the bews
media during an emergency.

b. Rach facility sbould provide space which may be wsed for
a limited number of the news media. '

&. a. Each principel organisation should designate 8 spokesper-
son who sabould have acosss to all necessary information.

b. Bach organigation should esiadlish arrangements for
timely @exchange of 4dnformation among designated
spokespersons.

c. Each organization should establish ooordinated arrange-
sants for dealing with rumors.

S. Bach organigation ashould oonduct ooordinated programs to
asoquaint news media with the emergency plans, ianformation
concerning radiation, and points of oontact for release of
pudblic information iz an emergency.

6. In the event of a nuclear wespons accident, a Joint
Information Center should be established.

B. Aocident Assessment

Planning Objective

To determine that sdequate methods, sysatems, and equipment for
assessing and monitoring actual or potential off-site oconsequences of
a radiclogical emergency condition are planned.

Guidanoe

1. Each facility ashould d4dentify radiological background
values to de used to define porsal oonditions following an
accident. 8uch background values should be included in the
appropriate facility emergency procedures. Paclility emer-
gency procedures should specify the kinds of instruments
being used and their capabilities.

2. Op=-site oapadility and resources ¢o provide 4nitial
radiological wvalues and oontinuing sampling assessment
throughout the ocourse of an accident.

3. ERach facllity should establish methods and techniques to
be used for determining the source tera of potential
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releases ©0f redicactive mataerial and the magnitude of
actual releases.

8. Bach facility should estadlish the relationship between
sonitor readings and on-gite and off-aits exposures
and oontamination for the prevailing aend forecasted
setecrologioal conditions.

5. Each facility should have the ocapedility of aeoquiring
and evaluating weteorclogical 4nformation sufficient to
make adequate atmospheric stadility determimations. The
facility should make available, to the state, suitabdle
meteorological data which will permit independent anzlysis
by the state to effectively use this information.

6. Bach facility should estadlish the wmethodology for
deteraining the release rate/projected doses.

7. Each organization, where appropriate, should provide
‘methods, equipment, and expertise to make rapid assessaents
of the actual or potential magnitude and locations
of any radiological bhazards. This should 4nclude
activation, notification means, field team oomposition,
transportstion, oomsunication, monitoring equipment, and
estimated deployment times.

6. Each organization sbould establish means for relating the
various measured parameters (e.g., ocontamination levels,
vater and air activity levels) to dose rates for key
isotopes and gross radicactivity measurements. Provisions
should be made for estimating integrated dose from the
projected and actual dose rates and for oomparing these
estimates with the protective action guides. The detailed
provisions should be described in separate procedures.

9. Arrangements to locate and track the airborne radicactivity
should be made, using facility, local, Federal, and state
resources.

Protective Besponse

Flanning Objective

To ensure that guidelines for the choice of protective actions during

emergency, consistent with Federal guidance, are developed and in

place, and that protective actions appropriaste to the locale have been

developed.
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Bach facility should astadlish the means and time required
to warn, advise, and protect all irfividuals within the
facility area. ’

Guidance

Each organization should make provisions for sheltering
or evacuation ¢to 4nclude routes and transportation
for 4ndividuals to asome suitadle location, dncluding
alternatives for inclement weather, high traffic density,
and specific radiological conditions.

Bach organization should provide for radiological sonitor-
ing of personnel sheltered or evacuated from the
contaminated area. -

Bach facility should estadlish a mechanisn for recommending
protective actions to the appropriate astate and Jocal
authorities. Prompt potification ahould be made directly
to the off-site authorities responsidle for implementing
protective seasures within the exposure pathway.

Each organization should develop time estimates for
evacuation within the exposure pathway, implementation of
aheltering/evacuation.

Each organization should estadblish a capability for
ipplementing protective measures bDased upon protective
action guides and other criteria.

The organization's plans to implement protective measures
(sheltering/evacuation) for the exposure pathway should
where apriicable include:

a. Maps showing shelter areas, evacuation routes,
preselected radiological sampling and monitoring points,
and relocation centers in host areas.

b. Maps showing population distribution around the
facility.

¢c. Means for bpotifying all segments of the transient and
resident population.

d. Means for protecting those persons vhose gobility may be
dmpaired due to such factors as institutionmal or other
confinenent.

e. Means of relocation if required.
f. Relocation osnters in bost areas which are at least

beyond the boundaries of the oontaminated area.
!




g. Projected traffic oapacities of potential evacurtion
routes under emergency oconditions.

b. Jdentify security measures necessary for eontrcl of
acosss to evacuated areas and organisation frespon-
sidilities for such control.

i. Jdentification of and means for dealing with potential
impediments (e.g., seasonal impassadility of roads) to
use of evacuation.

J. The basis for choice of recommended protective sctions
from the exposure pathway during emergency oconditions
should 4mclude expected local protection afforded in
residential units or other shelter for direct and
dnhalation exposure.

8. Bach state should specify the protective measu~es to be
used, d4ncluding the methods for protecting the pudblic
from oconsumption of ocontaminated foodstuffs. Inis should
include criteria for deciding whether dairy animals should
be put on stored feed. The plan should ddentify
procedures for detecting ocontamination, for estimating the
dose ocommitment oconsequences of uncontrolled ingestion, and
for 4mpoaing protection procedures such as impoundment,
decontamination, processing, decay, product diversion, and
preservatiosn. Maps for recording survey arid monitoring
data, key land use data (e.g., farming), dairies, food
processing plants, watersheds, water supply d4ntake and
treatment plants, and reservoirs asbould be maintained.
Provisions for maps showing detailed crop irformation may
be made by including reference to their sviiladbility and
location and a plan for their use. Up=-to-date lists of
the pame and detailed location data of all ficilities which
regularly process milk products and other large amounts of
food or agricultural products should be mairtained.

9. ERach organization should descride the means for registering
and monitoring of personnel at shelter/relocation oenters.
The personnel and equipment available shou.d¢d be capable of
monitoring all residents and transients.

J. Radiologicsal Exposure Control
Planning Objective

To determine that means for oontrolling radiological exposures, in

an emergency, are estadblished for emergency workers. The Bmeans
/




for oontrolling radioclogical exposures include exposure guidelines
oconsistent with EPA Emergency Worker and Lifesaving Activity Protective
dotion Guides.

Guidance

1. Each orgsriration should estadblish on-site exposure
guidelines oonsistent with EKPA [BEmergency VWorker and
Lifesaving Activity Protective Actions Guides for:

a. Removal of injured persons.

b. Undertaking oorrective actions.

c. Perforaing assessmeut actions.

d. Providing frirst aid.

e¢. Performing personsel decontamination.
f. Providing ambulance service.

g. Providing medical treatment services.

2. Bach organization should estadblish a radiation protection
program to be implemented during emergencies, including
methods to implement exposure guidelines. The plan should
identify individual(s), by position or title, who ocan
suthorize emergency workers to receive doses in excess of
EPA limits. Procedures should be worked out in advance
for permitting on-site ‘volunteers to receive radiation
exposures ip the oourse of carrying out lifesaving and
other amergency activities. These procedures ahould
include expeditious decision making to suthorize emergency
workers to exceed EPA PAGs for life saving activities and
conaideration of relative risks.

3. a. Bach organization should make provision for 24=hour
per day ocapability to determine the doses received
by emergency personnel involved in any radioclogical
accident, 4ncluding volunteers. Each organization
should make provisions for distribution of adequate
sonitoring devioes or equipment.

b. Bach organization should ensure that sonitoring devices
are read at appropriate frequencies and provide for
maintaining dose records for eaergency workers involved
in any accident.

4. a. Each organization, as appropriaste, should specify action
levels for determining the need for decontamination.




b. Each organization, as asappropriate, should estadblish
the means for radiological decontamination of emergency
personnel, wounds, supplies, instruments, and equipment,
and for waste disposal.

Rach organization ashould provide oontamination oontrol

ssasures to include:

a. Area acosss control.

b. Water and food supplies.

6. Criteria for permitting return of areas and items to
pormal use.

E->h organization should provid. the ocapability for
decontazinating relocated personnel, including provisions
for extra clotaing.

K. Medical and Public Health Support

Planning Objective

To ensure that arrangements are made for medical services

contaminated injured individua.s.

1.

Ouidanoce

Each organization should arrange for local and backup
hospital and medical services having the capability for
evaluation of radiation exposure, and assure that the
persons providing these services are adequately prepared to
handle oontaminated individuals.

Each state ahould develop lists indicating the location of
public, private, and military hospitals and other emergency
medical service facilities within the state or contiguous
states oonsidered capable of providing medical support for
any oontaminated injured individual. The listing should
include the name, location, type, and capacity of facility
and any special radiclogical capabilities. These emergency
medical seivioces should be able to radioclogically monitor
ocontamination of personnel, and have facilities and trained
personnel able to ocare for oontaminated injured persons.
This listing should be provided to the facilities and local
organization.

Each organization -should arrange for transporting victims
of a radiological accident to medical support facilities.

for




L. DBecovery and Reentry Flanning and Post-Acaident Operaticas

Planning Objective

To ensure that general plans for recovery and reentry are developed.
Guidance

1. Rach organization, as appropriate, should develop general
plans and procedures for reentry and precovery and describe
the means by which decisions to relax protective measures
(e.g., allovw reestry into a contaminated area) are reached.
This process should consider both existing and potential
oconditions.

2. Bach facility plar should oontain the position/title,
suthority, and responsibilities of individuals who will
£111 key positions in the recovery operation. This
should 4include technical personnel with responsidbilities
to develop, evaluate, and direct recovery and reentry
operations considering the following:

a. Estadblishment of reentry authority and responsibility
for the accident site, including provision for personnel
acoountability.

b. Adoption of exposure control procedures for all
personnel.

c. Determination of the accessibility to the accident area.

d. Assurance that response personnel protective equipment,
protective clothing, etc., are available.

3. Bach plan should specify means for informing memdbers of
the response organizations that a recovery operation is
to be initisted, and of any changes in the organizational
structure that may occur.

4. Bach plan should establish procedures for periodically
estimating total population exposure.




Planning Objective

To ensure that periodic exercises may be oonducted to evaluate major
portions of emergency response ocapadbilities. This is to assure that
periodic drills oconducted will develop and maintain key skills, and
that deficiencies identified as a result of exercises or drills will
be corrected.

Guidance

1. a. An exercise is an event that tests the integrated
capability and a major portion of the basic elements
existing withir emergency preparecness plans asnd or-
ganizations. The emergency preparedness exercise should
simulate a oredible amergency that results in off-site
radiological releases which would require response by
off-site authorities.

b. Ab exercise should dinclude mobilization of state
and local personnel and resources adequate to verify
the ocapability to respond to arn accident socenaric
requiring response. The organization should provide
for a eritique of the exercise by the facility, DOD,
DOE, Federal, atate, and local observers/evaluators.
Exercises should be oonducted under various weather
conditions. Soaze exercises oould be unannounced.

2. A drill 4s a supervised instruction period aimed at
teating, developing, and maintaining skills in a particular
operation. A drill 4is often a oomponent Of an exercise.
A drill should be supervised and evalusted by a Qualified
drill dinstructor. Each organization should oonduct
periodic drills, in addition to exercises.

a. Communication Drilla. Compunications with state and
local governments should be tested. Communications
vith PFederal emergency response organigations should bde
tested. Communications dbetween the facility, State and
local emergency oOperations center, and field assesmment
teams should be tested. Communication drills abould
also include the aspect of understanding the oontent of

messages.
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b. Mire Drilla. Fire drills should be oonducted i1n
ocooperation with the facility fire servics.

c. Madical [BEmergency Drills. A wmedical emergency drill
involving a simulated oontaminated 4individual which
oontains provisions for participation by the facility
and loocal support services agencies (i.e., ambulance and
medical treatment facility) should be oconducted. The
portions of the medical drill should be performed as
part of the exercise.

d. Badiological Monitoring Drilla. Radiological monitoring
drills (on-site and off-gite) should be conducted. These
drills should include oollection and eanalysis of all
sample media (e.g., wvater, vegetation, soil, and air) and
provisions for ocomamunications and record keeping. The
established state drills need not be at each site. Where
appropriate, local organizations should participate.

e. Health Physics Drdills. Health physics drills should bde
oonducted which involve response to, and analysis of,
airborne radiation measurements in the enviromment. The
established state drills need not be at each site. Where
appropriate, local organizstions should participate.

3. Each organ'zation should describe how exercises and drills
are to be carried out to allow free play for decision
making and to meet the following objectives. The scenarios
for use in exercises and drills should be credibdle and
should include, but not be limited to, the following:

a. The basic objective(s) of each drill and exercise and
appropriate evaluation criteria.

b. The date(s), time period, place(s), and participsting
organizations.

c. The simulated events.
d. A time schedule of real and simulated initiating events.

e. A parrastive summary ahould be prepared descriding
the oonduct of the exercises or drills to 4nclude
such things as simulated casualties, on-aite and off-
site fire departaent assistance, rescue of personnel,
use of protective clothing, deployment of radiological
monitoring teams, and pudlic information activities.

f. A description should be included of the arrangements for
advance materials to be provided to official observers.

4, Officiasl observers from DOD, DOE, Y.eral, state, or
local governments may observe, evaluate, and ecritique




-

the axercises. A critique should be acheduled at the
oconclusion of the exercise to evaluate the abdbility of
organizations to respond as ocalled for in the plan. The
eritique ahould be oconducted as soon as practicadle after
the exercise, and a formal evaluation should result fros
the oritigue.

S. BRach organization should estadblish means for evaluating
observer and participant comments on areas needing improve-
ment, including emergency plan procedural changes, and
for assigning responsibility for implementing oorrective
actions. Each organization should estadlish management
oontrol to ensure that corrective actions are implemented.

B. Radiologioal Emergency Response Training
Planning Objective

To ensure tbat radioclogical emergency response training is provided to
those who may de called on to assist in an emergency.
Guidance

1. Each organization should assure the training of appropriate
individuals.

a. Each facility should provide site-specific emergency
response training for those off-site emergency organiza-
tions that may be called \xpon to provide assistance in
the event of an emergency.

b. Each offsite response organization should participate
in and receive training. VWhere mutual aid agreements
exist between local agencies such as fire, police, and
ambulance/rescue, the training should also be offered to
the other departaents that are membders of the msutual aid
district.

1Trun1n¢ for hospital personnel, ambulance/rescue, police, and
fire departaents should include the procedures for notification,
basic radiation protection, and their expected roles. PFor those
local support organizations that may enter the site, training
should also include site acoess procedures and the identity (by
position and title) of the individual in the on-site emergenc)
organization who will control organization's support activities
Off-site emergency response support personnel should be provide:
with appropriate identification cards where required.
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2. The training progran for semders of the on-site and
off-site emergency organization should, besides classroom
training, include practical drills in which each individual
demonstrates ability to perfore bhis assigned emergency
function. Dburing the practical drills, obd-the-apot
oorrection of erronecus performance should be made and
a demonstration of the proper performance offered by the
instructor.

3. Training for individuals assigned to first aid teams ahould
include ocourses equivalent to Red Cross Multi-Media.

4. Rach organization should estadlish a training prograz
for 4instructing and Quslifying personnel ubs will
implement radioclogical aemergency response plans. The
specialized 4initial training and periodic retraining
programs (including the scope, nature, and frequency)
should be provided in the following categories:

a. Directors or ooordinators of the response organizations.
b. Personnel responsible for accident assessment.

¢. Radiological monitoring teams and radioclogical analysis
personnel.

d. Police, security, and fire fighting personnel.

e. Repair and damage control or ocorrectional action teams
(on=-site).

f. First aid and rescue personnel.

&. Local support services personnel including Civil
Defense/Emergency Service personnel.

h. Medical support personnel.

i. Facility headquarters support personnel.

J. Personnel responsible for transmission of emergency
information and instructions.

5. Each organization should provide for the 4initial and
oontinued retraining of personnel with amergency response
responaibilities,

21! state and local governments lack the ocapability and
resources to sascoomplish this training, they may look to the
facility and the Federal governament for assistance in this
training.




CA SEEr T oy

0. DBesponsibility for the Plamning Effort: Development, Periodiec
Review, and Wuu of Imergency Flams

Flanaing Objective

B abes’ b Mins 4508 73,

To determine that responsibilities for plan development and reviev and

for distribution of emergency plans are established, and planners are

properly trained.

Guidance

Each organization should provide for the traiziag of
individuals responsible for the planning effort.

Each organization should identify by title the indivicdual
with the overall authority and responsidbility for
radiological emergency response planning.

Each organization should designate an Emergency Planning
Coordinator (with appropriste security clearances) assigned
the responsibility for the development and updatinog of
emergency plans and coordinaticn of these plans with other
response organigations.

Each organization should update its plan and agreements
as peeded, and review and certify it to be curreant on an
annual basis. The update should take into acoount changes
identified by drills and exercises.

The aemergency response plans and approved changes to
the plans should be forwvarded to all organizations and
appropriate individuals with responsibility for implemen-
tation of the plans. Revised pages should be dated and
sarked to show where changes have been made.

Each plan should contain a detailed listing of supporting
plans and their sources.

Each plan should contain as an appendix listing, by title,
procedures required to implement the plan. The liating
should include tbe section(s) of the plan to be implemented
by each procedurs.

Each plan ahould contain a specific table of oontents.
Plans submitted for review should be cross-referenced to

these criteria. -
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10.

T ~ T TR EETIFE TSR T o FTE T, A eve

Each organization should arrange for and oconduct independ-
ent reviews of their aemergency preparedness prograx.
The reviev ahould 4include the amergency Pplan, its
implementing procedures and practioes, training, readiness
testing, equipment, and interfaces with the facility,
state, and local govermments. Management ocontrols should
be implemented for evaluation and oorrection 0of review
findings.

Each organization should provide for updating telephone
sumbers in emergency procedures.

I1ll-24

N




Iv.

C.

D.

BBLIOGRAPHY |IIIIIIIIIIIIIIIIII|‘

U. 8. Adr Foros.

1. Air Porce Manual 160-37, Medical Planning for Disaster
Preparedness.

2. Air Force Regulation 160-88, Medical Operations 4n
Disaster Control.

3. Air PForce Regulation 160-132, Comtrol of BRadiologiocal
Health Hazarda.

&, Air Porce DRegulation 161-8, Control and Recording
Procedures-Occupational Exposure to Ionizing Radiation.

5. Adr Force Regulation 161-17, U. S. Air Force Occupational
and Envirommental Health Laboratory (OEHL) Services.

6. A4ir Force Regulation 355-1, Disaster Preparedness Planning

and Operations. TO 00-11A-12, Procedure for Radiological
Decontamination.

U. S. Navy.

1. OPNAVINST 3440.15, Minimum Criteria and Standards for Navy
and Marine Corps Nuclear Weapons Accident and Incident
Response.

2. BUMEDINST 6470.10, Irradiated or Radioactively
Contaminated Personnel.

0. S. Army.

1. AR 40-13, Medical Support-=Nuclear/Chemical Accidents and
Incidents.

2. AR 40-14, Conmtrol and Recording Procedures for
Occupational Exposure to Ionizing Radiation.

3. FM 3-15, Nuclear Accident Contamination Control.

DNA.

1. "Nuclear Weapon Accident Response Procedures Manual.®
Departaent of Energy.

1. U, S. Atamic Epergy Commission AEC Manual 0527, AEC

Response to Accidents Invelving Nuclear Weapons in the
Custody of the Department ¢f Defense.

e .,




2. U. S. Roergy Research and Development Administration ERDA
Manual 0601, Emergency Planning, Preparedness and Response
Prograa with Supporting Appendices and Annexes.

Federal Emergency Manageasent Agency.
1. Guidance for Emergency Response Teaz Plans (FEMA ECS-1).

2. Ouidance on Offsite DEmergency Radiation NMeasurement
Systems, Phase 1-Airborne Release (FEMA REP-2).

3. Criteria for Preparation and Evaluation of Radiological
Emergency Response Plans and Preparedness in Support of
Nuclear Power Plants (FEMA REP-1/NRC NUREGC 06514).

4. Manual of Protective Action Guides and Protective Actions
for Nuclear Incidents (EPA-520-/1=78-016).

IAW DOD Instruction 5230.16 ®*Joint Department of Defense, Department
of Energy and Federal BEmergency Management Agency Agreement for
Response to Nuclear Weapons Accidents and Nuclear Weapon Significant
Incidents.”

Envirommental Protection Agency.

1. ®Selected Topics: Transuranium Elements in the General
Envirorment," EPA Technical Report, CSD 78-1, June 1978.

2. "Plu.onium Air Inhalation Dose (PAID), A Code for
Calculating Organ Doses Due to the Inhalation and
Ingestion of Radioactive Aerosols," EPA Technical Note
ORP/CSD=77=4, June 1977.

3. "Persons Exposed to Transuranium Elements in the
Environment," Federal Register 42, 60956 (1977).

4, *Summary Report, Proposed Guidance on Doselimits for
Persons Exposed to Transursnium Elements in the General
Enviromment,® EPA 520/8-77=016, September 1977.

5. "Evaluation of Sample Collection and Analysis Techniques
for [PEnvirommental Plutonium,®™ EPA Technical \lNotes
ORP/LV-76-5, April 1976 and ORP/ODS-T78-1, June 1978.

Miscellaneous.
1. NRC, °“"Exposure of Individuals to Concentrations of
Radiocsctive Materials in Air in Restricted Areas,® Title

10, Code of Federal Regulations, Part 20.102, Revised 15
Agpril 1982.

2. NCRP, pBaaic Radiation Protection Criteria, NRP Report




39, (Matiomal Council on Radiation Protection and
Measurements, Measurements, Washington, 15 January 1971).

ICRP,

Zha Metaholisx of Compounds of Plutonium and Other
Actinides, ICRP Publication 13, (Pergamon Press, New York,
1972).

ICRP,
Publication 30, (Pergamon Press, New York, 1978).

IAEA, Iphalation Risks from Radioactive Contaminants, IAEA
Technical Report Series lNo. 132 (lnternational Atomic
Energy Agency, Vienna, 1973).

Kocher, D. C., TPotential Importance of Resuspension
During Chronic [Releases of Radionuclides to the
Atmosphere.” Health Phys. 39, 687 (1981).

Healy, J. V¥W., ®"An Examination of the Pathways from Soil
to Man for Plutonium,®™ LASL Report LA-76 Th1=MS, 1977.




™

APPEEDIX 1

DEPARTMENT OF DEFERSE EMERGEECY ACTION LEVELS
FOR NUCLEAR FPACILITIES

The policy of the Department of Defense is to insure that state or local
officials are notified of an occurrence that might cause concern because
of radiological effects outside the facility. Releases of radioactivity
as used in the emergency plan require specific response actions by site
peraonnel for recovery operations. These actions are further classified
as a facility area emergency or a general emergency to standardize
reporting to state or local authorities for their off-site response

activities.
The classes of Emergency Action Levels are established as follows:

Facility Area Emergency

General Emergency

The rationale for the notification and alert classes (s to provide
proppt notification of an event which oould lead to more serious
consequences. The facility area emergency class reflects oconditions
where some significant release oould occur, but the sgituation 4s
under oontrol based on current information. The general emergency
class involves actuai release of radiclogical eontininntion. In

this situation full mobilization of emergency response personnel is

indicated. The immediate action for this class is sgheltering (staying
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inside) rather than evacuation until an assesament oan be made by

response force personnel.




Peaility Astiems

State aad/er Lol OrTuite
Aatherity Askisss

Claaa Daacrcintion

Bvents are 1o progress eor
have occurred which i~
volve actual or likely major
fallures oOf facility fuac~
tions meeded for protec-
tios of ensite persoo-
asl. the pudlic bealtd and
safety, and the emviromment.
Releases offsite of radicac-
tive material, Dot exceeding
Protective response rFecORAeD-
dations are liely.

Zarzoae

Purpose of the facility ares
emergency level i3 to as-
sure that emergeccy contro.
centers oBsite Aanc offalte
are msanec. that appropriste
teams are dispatched. that
personnel required for deter-
aizing onsite/offsite protec-
tive Ssasures Aare at duty
stations acd to provide cur-
rect informat.oc to DOD/DOE
and comsu.tation with offsite
officia.s and organizations.

1. Ismediately motify Stats aad/er
lesal effaite autborities of aite
aergency status asd reason for
GIArgency &8 8002 A8 discovered.
Recommends a»*eps be taken to oo~
trol acosss and warn the geseral
public and recammend preperetary
steps be taken for directiag the
goneral pudblic to take ahelter or
ovaguate.

2. Augment resouroes
Energency Center.

by aotivating

3. Assess and respond.

8. Dispatech onaite and offsite
sonitaring teasms and associated
ocommuniastions.

S. Dedioate an ipdividual for status
updated to offaite autborities and
periodic press bdriefings.

6. Make senior technical and staf?
onsite avallable for consultatior
wvith State/local oo A periodic
basis.

7. Provide metecrological and doae
estimates to Offsite sutdorities
for actual relesses via a
dedioated ipndividual.

8. Provide release and dose projec-
tions tased oc available oconditicen
iaformaticn and foresseable 00D~
tingencies,

9. Escalate to gensral amergency
class, Lif appropriate.

10. Closs out or recommend reduction
40 epergency class.

1.

Provide any asaistasoe requested.

Sugnent ressuress bV astivating
PCiBArY respoass eebters sod bring EBS
to stamdby status.

Bispatoh Iy @mergeasy persoansl 4io-
eluding moaitering teass and as-
sociated comsunications.

Alert to standdy status ether amer-
goncy response personnsl (e.g.. thoss
sseded for pesaible evacuation).

Provide offeite monitoring results to
facility, DOI and others and jointly
a88ess tham.

Costisuously assess informatios fros
facility and offsite monitaring with
regard to abanges to protective ac-
tions alresdy iaitiated for public and
sobilizing evacuatios resources.

Provide press briefings, joimtly with
facilaty.

Escalate to gmmaral amergency class
18 eoncert with the facility.

Maistair site ares aergedcy statw
until closeout or reductios of amer-
gency olass.




Pastlity detiese

Asessmended
Siate and/er losal Offsits
Astdarity Aetisse

Ciang Deacrintion

Svents are 42 ey OF
bave ocourred whbich provide
sctual or imminent sudatan~
tial reduction of factlity
muclesr mmfety. Baleases
offaite are oocurring or
are expected to oqour Aand
exceed fprotective respobse
recompendations,

ucocas

Purpose Of the geperal emer-
gency level 43 to initiate
predetarained protective ace
tions for onsite/offaite per-
sonde., for tbe public healtd
and  safely, anéd the @O~
viromment; provide 0ODtiRUOUS
assesmmett Of emergency 0obL~
ditions and exchange of 4ibD~
formation both obaite and
offsite. Declarstion of »
gehera. aemergency vil. ine
itiate major seiivation of
nation's resources required
to effeciively Aaltigate the
cocsequences of @mergescy
conditiots and assure the
protection of obsite/offaite
perscnnel, the public bealth
apd safety. ané the envirod.
aens, 20 thbe extent possible,

1.

3.
8,

Immediately motify State and
lecal offaite suthorities of
@OBOral energency status and resson
for amergency as socon a8 dis-
eovered (parallel motifioation of
State/local). Becommend steps be
taker t0 ooBtro)l scoess Lbdd recce-~
mend the geoeral pubdlic i{n specific
ssctors be direoted to taks shalter
or evacuate.

Augment resources by aestivating
OBALte Emergetly center.

Assess and respond.

Diapatad monitoripng teams and as-
sociated ecommuniostions.

Dedicate as individual for status
updates to offsite authorities ancd
periodic press briefings joint witk
off=aita avthorities.

Make senior technical and manage-
sant Star? asvallable for ocomsulte
stior with state/local 95 & perie
odic basts.

Provide amstecrclogioal and dose
estimates 10 offsite authoriiies
for actual releases.

Provide releass and dose projec.
tions based on asvailabdle informa.

tion and foreseeable ocontingen-
cies.
Close ocut or recommend reduction of

eRergescy class.

A,

10.

Provide any assistance requested.

Aativate immediate public motifica-
tios ¢f emergency status and provide
public periodic updates.

Begommend sbeltering dowowind.
sider advisadility ef evacuation.

Cop~

tngeent resources by sctivating pri-
SAry response esnters.

Dispatoh key emergency pesrsonnel ine
sludiag mounitoring temms and oom-
sunsaations,

Dispatch other apergecy persodds.
0 duty stations.

Provide of'fsite sonitoriag results o
faoility. DOL and others and joinotly
adsess them.

Coptiouously assess iaformation from
from facility and offsite monitoring
witl Pregard to protective sctiocns
alresady initiated for pudlic and
e0bilizing evasustios resources.

Provide press bdriefings. jointly with
facllity.

Maiptais gensral emergency status
until closecut or reduciior of emer-
geocy class.




APPEEDIX 2

MEAES FOR PROVIDING PROMPT ALERTING AND BOTIFICATION
OF RESPONSE OBGANIZATIONS AND THE POPULATION

DOD, DOE, and FEMA recognize that the responsibdbility for activating the
proppt notification systez called for in this section to notify the
public 4is properly the responaibility of state and local goveraments,
The initial notification to the state and local officials will be made
by the DOD/DOE facility when appropriate and relayed to the affected
population. It must be completed in a manner oonsistent with assuring
the public health and safety. The design objective does not, however,
constitute a guarantee that early notification can be provided for
everyone with 100§ assurance or that the system when tested under actual

field conditions will meet the objective in all cases.

The plap should include:

1. The specific organizations or 4individuals, by title,
who will ¢ rssponsible for notifying response organiza-
tions and the affected population and the specific
decision chains for rapid implementation of alerting and

notification decisions.

2. A ocapadbility for 24-hour per day alerting and notifica-

tion.

3. Provision for the use of public oommunications media




A.

or other methods for issuing emergency imstructions to

mezbers of the pudlic.

A deacription of the information that would be ocoOm-
sunicated to the public under given circumatances, for
oontinuing instructions on emergency actions to follow,

and updating of information.

Conoept of Operations

1.

Commercial broadcast measages are the primary wseans for
advising the gemeral public of the oconditions of a significant
radiological accident, It 1is desirable for the pubdlic
potification system to have a phasing capability. The
arrangements for phasing are a function of the case-by-case
population distribution or topography around each facility and
the details of each site-specific preparedness plan of atate and

local government.

A prompt notification scheme should include the capadility of
local and state agencies to provide information promptly over
radioc and TV. The emergency plans should include evidence of
such capability via agreements, arrangements, or citation of
applicable laws which provide for designated agencies to air
pessages on TV and radio ip emergencies. 1Initial notifications
of the public might include instructions to stay inside, close

windows and doors, and listen to radico and TV for further
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B. PMgyaical Implementation

Comminications Supporting Alerting and Botification &ystams
Guidance Objective

Federal, state, and local government and facility authorities
should develop and maintain plans, systems, procedures, and
relationships that are effective in mobilizing responsibdle
authorities and operating elements in alerting and notifying
the general public and in assuring appropriate and effective

responses by the public.

Incident Alert Notificationp

The triggering of processes to mobilize forces and warn the
public is dependent upon the communication between the facility
and government autborities (Federal, state, and local). The

compunications net should feature the following capacity.

a. Coyerage. 24-hour ooverage at the facility and at the

primary points to receive and act upon notification.

b. Points to Be Linoked. Assured dissemination of alert and
varning information by the facility to appropriate local and
state warning points should be maintained at all times and

under all oconditions.

c. jat Control. To assure effective utilization, ©net
discipline, and availability, one location should Dbe

assigned responsibility for net oontrol, and an alternate
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designated. It should d4ssue and update procedures on
testing, net acoess, and discipline and maintenance and

repair.

Syatem Availability and Reliability. All stations/points
on the Dnetwork and the oommuniocations lipkuge should
provide a capability for immediste dissemination, receipt,
and acknowledgment of alert and warning Bessages on a
24=hour basis The system should be able to function
potwithstanding adverse envirommental oonditions, such as
floods and power outages. It should not be subject to pre-
emption for lower priority purposes por to failure due to
traffic (subscriber) overloading. To the extent a single
systex does not meet this performance guidance, alternate
means should be in place which hlv; dissimilar vulberability

characteristics.

Information Sensitivity. The communication system design

should take into consideration that emergency information
is at times highly sensitive and, if wmonitored by the
general pudblic, is subject to misinterpretation and can lead
to undesirable and counterproductive reactiona. Therefore,
it is desirable not to cite specific radic frequencies in

public planning documents.

Syater Featuras. Dissemination should be rapid and reliable

and provide acknowledgment and verification of message
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ocontent. It is desiradle for voice traffic to be supported

by hard oopy verification.

Multipurpose lae. Whatever system is designed and installed
to meet all of the above capabilities for accident alerting
may be used for oommunication in support of other response
functions. However, systems designed for other purposes
should not be adapted to incident alert notification unless
(1) all of the criteria are met and (2) such adaptation
does not compromise their primary purpose. Exception may
be Justified when s system designed for other purposes is
adapted to incident alert notification to serve as a back-

up to the primary systex.

2. Botification of Responss Organizations

b.

Assigpned Responsibility. Plans should clearly designate the

responsibility and means of notifying response organizations
by either the facility or by the state or local warning

points desigrnated to receive initial alert potification.

Disaexination Time. Notification points cannot be encum-

bered by sequential call down processes nor can response
organizations accept the time lost by such processes. 7This
second level notification should be a one-call process to
all assigned organizations to be notified. Aclknowledgment
and message verification is essential. Message content must

be clear and brief. A preferred procedure is to communicate
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& poature oode which oalls for wvarious predetermined
responses for each organization based on its mission.

Capability of Organizations to Be Notifisd. Organizations
with immediate response functions ghould also have a 28-hour

capability of receiving and acting upon a nmotification.

Internsl Alerting. Bach organization with response
functions should develop reliable procedures for internal

alerting and mobilization of forces. The systex ashould
account for the non-emergency nature of some organizations

and the routine posture of key staff elements.

3. Botification Systems

Ihe Epergency Broadcast Svatem (EBS). The Bmergency

Broadcast Systen exists to furnish an expedited means of
furnishing real-time communications to the public in the
event of war, threat of wvar, or grave national, regional,

or local crisis.

To activate the EBS at the state level; a request may bde
directed to an Originating Primary Relay Station (usually an
FM station located near the state capital) by the governmor,
bis designated representative, the National Weather Service,
the State Civil Preparedness or Emergency Services Office,

or other designated state authority.
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At the local level, a request for activation may de directed
to the Common Program Control Station (CPCS-1) by designated
officials of local government or the MNationmal Weather

Service.

In either case, ocommunications facilities developed for use
in oontacting and providing emergency prograz material may
include any of the following: telephone, remote pickup
units, NOAA Veather Wire Service or NOAA VWeather Radio,
police and fire ocommunications, amateur and citizens band
radio. Station management at the Originating Primary
Relay Station and/or the Common Program Control Station
authenticates the validity of all requests to activate the
system. Other broadcast stations may activate the EBS on an
individual basis as needed. This is important since station
managerpent is responsible for all prograz material broadcast

to the pudlic.

The Originating Primary Relay Station at the state level,
or the Common Program Control Station at the local level,

will take the following steps to activate the EBS:

1. Take action to broadcast emergency programming
which may include recording the emergency message

for use 1ator.
2- Broadcast an initial statement.

3. Transmit the two-tone Attention Signmal.
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4. DBroadcast the emergency announcement.

"411 other participating stations, alerted via their off-
the-air monitoring of the two-tone aignal, repeat the
above procedures. The state and local EBS is availadle
for public officials who have specifically been designated
"activating officials." These designees are responaible
to the oommunity for determining the appropriateness of
activating the EBS for disseminating emergency pudlic
information. 1In this regard, the activating official oould
determine that an early alert to the broadcasters was
advisable, because of certain actual or contemplated adverse
conditions. Such a decision oould be implemented by the
activating official notifying the broadcasters by availabdle
communications. The bottom line of the early alert would be
to notify stations that are off the air that there may be a
need for activation, which in turn would cause the stations
to notify appropriate personnel. Alerting and notification
aystems around the subject DOD/DOE facilities should be
-integrated with the state and local EBS Operational Area
P.an. Operational Area EBS plans involve agreements with
the Common Program Control Stations (CPCS-1) and local
emergency preparedness organizations, while the state EBS
plan is ooordinated with the state emergency ocomamunications
chairman. It may be necessary for organizations to sign
agreements with CPCS-1 stations in order to ocover a fast-

breaking general emergency. However, actual public notices
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would only take place upon authorization of governmental

authorities.

Natiopal Oceanic and Atmoapheric Administration (NOAL)

Neather or Emergency Alsrt. Receivers ocompstible with
Weather or Emergency Alert transmitters ocan be obtained

commercially. Where tranmmitters or repeaters are not
available, such ocould be provided independently, or perhaps
by negotiation with the ROAA or the Federal Communications
Commission (FCC). Receivers and servicing thereof could be

offered as a service.

Ielephone Automatic Dialers. Systems are available whereby

pre=selected telephone numbdbers could be dialed automatically
and & recorded announcement played when a telsphone is
anawered. After a fixed number of rings, the next number
is diaied automatically; the unanswered numbers are redialed
at the end of the sequence. This system could be most
cost-ef'fective and secure for warning to principal response
officials, school systems, selected industrial complexes,

downstrean water works, or isolated farms.

Alrcraft with Loudspeakers. Hiking trails and bunting areas

are illustrative of areas vhere it may not be feasible to
provide a progpt notification by any other means except by
aircraft equipped with powerful sound systems or by dropping
prepared leaflets. Such would not work in bad weather, of

course, but such areas are less likely to be used in bad

S
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weather, These areas should be reached on a best-effort
basis.
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APPEXDIX 3

PROTECTIVE RESPOESE

In the event of a radiological accident at a DOD/DOE facility, a
ocontrolled area ahould be established around the existing or projected
location of contamination, identified by sector and distance to ocontrol
access to the area and to oontrol evacuation of the effected population
if that becomes necessary. Procedures for limiting or preventing the
radiological exposure of the general public should be by two actions,

either in place protection or evacuation.

IR PLACE PROTECTION

The appropriate initial action for the public is to remain inside their
homes or office building and turn off fans, air oconditioners, and forced
air heating units. Drink and eat only canned or packaged foods. If
outside, the public should proceed to the pearest permanent structure by
covering their nose and mouth with a cloth and take precautions against
stirring up and breathing any dust. It is important to remember that

movement outside could cause greater exposure and spread contamination.

The public should be advised that trained monitoring teams will
be moving through the area wearing special protective clothing with
equipment to determine the extent of any possible contamination and to

establish a movement route for evacuation if required.
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In the event of evacuation, traffic control points should be established
at road intersections immediately outside of the existing or projected

ocontaminated area.

All vehicles approaching the oontrolled area should be stopped, be
advised of the hazard, and be denied acocess to the area. The only
suthorized access points to the ocontrolled area should be designated by

local on-scene emergency response forces.

Traffic on main arteries should be re-routed so as not to transit a

controlled area and to prevent interference with evacuation routes.

The on-scene emergency response forces should establish evacuation
routes and direct evacuees to a3 designated reception area and center

and coordinate all evacuation activities.

Evacuation instruction and orders should be made in acoordance with

facility/State/local procedures,

Personnel monitoring teams should dbe located at each established traffic

control point on the evacuation route.

411 vehicles leaving the controclled area should be stopped and evaluated
for possible radiocactive contamination. Contaminated vehicles in excess
of established standards should be impounded at the traffic oontrol

points on the evacuation route to prevent spreading the oontaminated

material. —




41l personnel luaving the controlled area should be registered and bde

evaluated for possidle radicactive oontamination.

Personnel determined to be contaminated should dbe decontaminated as much
as posaible at the traffic ocontrol points and sent to a reception center

for further evaluation and decontamination.

Suitable facility(s) should be established to receive persons evacuated
fror the controlled area in order to facilitate smergency feeding and to
provide emergency ahelter and medical service to evacuees. All pe-sons
being evacuated from the controlled area should be informed of this

information and advised when reentry to the area is permitted.

It is assumed that the affected population will voluntarily accept and

obey evacuation instructions.
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dccident Reapopae Group (ARG) -« The Depariment of Energy Accident
Response Group oonsiste of qualified scientific, ®medical, and
technical personnel and specialized equipment designated to ocarry
out the Department of Energy's accident response operations upon

notification of a peacetime nuclear weapoas accident.

Aerial Measuring Syatem (AMS) - Performs aerial measurements of

ground and airborpe radicactivity over large areas by utilizing
instrumentation for detecting and recording gamma radiation, bdoth
as gross count rates and gamma energy spectra. Equipment for
determining the position of the aircraft is also integrated into

the systesm.

Alrborne Radioactdvity - Any radicactive material suspended in the

atmosphere.

W&n&nﬁw = A field qualified teax of
health physicists &3d health physics technicians established at the
USAF Or.cupational and Environmental Health Laboratory (USAF OEHL)
carabdle of responding worldwide with air-transportable equipment
to radiation accidenis/incidents, providing on-site health phyaica
consultation and instrumentation for detecting, identifying, and

quantifying any possible radiation hazard.
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Alr Sampler - A device used to ocollect a sample of the radioactive

ocontamination suspended in the air.

Air Transportable Badiac Package (ATRAP) - 4 collection of RADIAC
equipment, spare parts, and trained instiument repair technicians
maintained in an alert status by the Air Force Logistics Command
for airlift to the scene of 8 nucléar accident/incident to

supplement the local RADIAC equipment and’repair capability.

Alpha Team ~ An Army team possessing an &lphs radiation monitoring
capability. They are usually identified as part of a Nuclear

Accident and Incident Control (NAIC) Tear.

Anti-Contamination Clothing  (Anti-C's) < €lothing consisting of
coveralls, shoe oovers, cotton gloves, and hood or bhair cap.
Anti-contamination clothing provides protection for the user from
alpha-beta radiation, but is primarily a control device to prevent
the spread of oontamination. A respirator 48 worn with the
anti-contamination clothing which provides protection against the

inhalation of contaminants.

wmmw - A Department of Energy

asset capable of providing a computer generated model of the
post probable path of the radiocactive contamination released at an

acecident site.

Background Count (in gconnection with health protectionp) - The background

count usually dincludes radiation produéed by naturally occurring

radioactivity and cosmic rays.
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Background Radiation - Radiation arising from radiocactive material other

than the one directly under oconsideration. Background radiation

due to cosmic rays and natural radicactivity is alwvays present.

Bant Spear - A term used to identify those incidents invelving nuclear
veapons that are of significant interest but are not categorized

as PINNACLE NUCFLASH or PINNACLE BROKEN ARROW.

Ricassay - The method or methods for determining the amount of internal

contamination received by an individual.

Broken Arrow - A term used to identify an unexpected event involving
nuclear weapons or nuclear components that results in any of the
following situations where creating a risk of outbreak of nuclear
war does not exist:

1. Nuclear detonation.

2. Non=pnuclear detonation or burning of a nuclear

weapon.
3. Radiocactive contamination.

4. Seizure, theft, or loss of a nuclear wveapon or

nuclear cnmponent, including jettisoning.

S. Public hazard, actual or implied.
The Navy includes significant incidents in this category.

Conseguences - The results or effects (especially projected doses or

dose rates) of a release of radioactive material to the enviromment.
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Contamination - The deposit and/or absorption of radiocsctive material,
biological, or chemical agents on and by structures, areas,

peraounnei, or objects.

Lontampination Control « Procedures to avoid, reduce, reasove, or render
barmless, temporarily or permanently, nuclear, biological, and
chezical contamination for the purpose of maintaining or enhancing

the efficient oonduct of military operations.

Contamination Control Line - The inner boundary of the oontamination

control station.

Contacination Control Station (CCS) - An area specifically designated
for permitting dingress and egress of personnel and equipment
to/frop the radiation control area. The outer boundary of the
Contamination Control Station is the radiological control line, and
the inner boundary is the line segment labeled the contamination
control line. An illustration of the Copntamination Control Station

is given ip Figure 6-1.

Coptamination Disposal Coordinating Element (CDCE) - A specialized Air
Force unit that bas primary responsibility for the disposal of

contaminated materials at the scene of a nuclear weapons accident.

Cumulative Dose (padiation) - The total dose resulting from repeated

exposure to radiation of the same region, or of the whole body.

Decay (radioactive) - The decrease in the radiation intensity of aoy

radicactive materisl with respect to time.
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Deacontamination - The process of making any person, object, or area
safe by absorbing, d::ciroying, neutralizing, making barmless, or
removing chemical or bioclogical agents, or by resoving radioactive

material clinging to or around it.

Decontamination Station - 4 building or location suitably equipped and
organized where personnel and material are cleansed of chemical,

biological, or radiological contaminants.

Department of Defense (DOD) HNuclesr Weapons Capable Fixed Paciliiy - A
DOD facility capable of receiving, storing, msaintaining, or

deploying nuclear weapons or radioclogical components.

Repartpent of Energy Team Leader - The coordinator of all Department
of Energy matters on-site, including Department of Energy Accident

Response Group operations.

Directorate of Military Support (DOMS) - A Headquarters, Departmernt of
Army (ODCS OP), action agency which, upon Presidential declaration
of a disaster or emergency (Public Law 92-288), becomes the DOD
executive agent to provide military support for various emergency

activities.

Diaaster Control - Measures taken before, during, or after bhostile
action, natural or pan-made disasters, to reduce the probability

of damage, minimize its effects, and initiate recovery.

Disaster Control Officer (DCO) - The DCO is the DOD point of contact for

4-5




coordination with FEMA of support provided for off-site operations
by the Director of Military Support (DOMS).

Dinsater Preparednass - That series of aotions required to oontrol

and manage nuclear incidents or accidents and bring them to the
most practicable conclusion within the estadblished security and
safety framework. This includes initial and sudbsequent reporting
response, Explosive Ordnance Disposal procedural action on the
veapon, appropriate security, legal and medical aspects, pudblic
information, and control of bhazards ocaused by the accident.
Control of the accident-caused hazards includes such things as:
survey of the incident/accident area to establish isodose lines
and all types of monitoring; personnel and area decontamination;

disposition of nuclear, high explosive, and contaminated itexms.

Disaster Response Force (DRF) « The USAF base level organization which

responds to disasters for establishing command arnd control, amd to

support disaster operations.

Dose Rate Contour Line - A line on a map, diagram, or overlay Jjoining

all points at which tbe radiation dose rate at a given time i

the same.

Dosaimetry - The measurement of radiation doses. It applies to both the

devices used (dosimeters) and to the techniques.

Emergency Planning Zone (EPZ) - A generic area defined to facilitate

off-site emergency planning and develop a significant response

base. During an emergency response, best efforts are made makinc
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use of plan action criteria without regard to whether particular

areas are inside or outside EPZ.

Exclusion Area - Any designated sres ocontaining one Oor more nuclear

veapons or oomponents.

Exploaive QOrdnapnce - All munitions oontaining explosives, nuclear
fission or fusion materials, and biclogical and chemical agents.
This includes bombs and warheads; guided and ballistic missiles;
artillery, mortar, rocket, and small ares ammunition; all
pines, torpedoes, and depth charges; pyrotechnics; clusters
and dispensers; cartridge and propellant actuated devices:
electroexplosive devices; and all similar or related items or

copponents explosive in nature.

Explosive Ordnapnce Disposal (EOD) - The detection, identification, field

evaluation, rendering-safe, and/or disposal of explosive ordnarnce
which have become hazardous by damage or deterioration when the
disposal of such explosive ordnance is beyond the capabilities
of personnel normally assigned the responsibility for routine

disposil .

Explosive Ordnance Disposal Incidept - The suspected or detected

presence of unexploded explosive ordnance, or damaged explosive
ordpance, which constitutes a bhazard to operations, installation,

personnel, or material. Not ‘included in this definition are

the accidental arming or other conditions that develop during the
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manufacture of high explosive material, technical service assexbly

operations, or the laying of mines and demolition charges.

Explopive Ordoance Diapoaal Procedures - Those particular courses or

aodes of action of acosas to, recovery, rendering-safe, and final
disposal of explosive ordnance or any hazardous material associated

with an explosive ordnance disposal incident.

1. Access procedures. Those actions taken to locate
exactly and to gain access to unexploded explosive

ordnance.

2. Recovery procedures. Those actions taken to recover

unexploded explosive ordnance.

3. Render safe procedures. The portion of the ex-
plosive ordnance disposal procedures involving the
application of special explosive ordnance disposal
methods and tools to provide for the interruption
of functions or separation of essential ocomponents
of unexploded explosive ordnance to prevent an

unacceptable detonation.

8. Final disposal procedures. The final disposal of
explosive ordnance by explosive ordnance disposal
personnel, which may include demolition or burning
in place, removal to s disposal area, or other

appropriate means.

4.8




5. Explosive Ordnance Disposal Unit. Personnel with
special training and equipment who render exploaive
ordnance safe (such as bombs, mines, projectiles,
and boodby traps), make intelligence reports on such

ordnance, and superviase the safe removal thereof.

Explosive Ordnance Reconnaiasance - Reconnaissance involving the inves-
tigation, detection, location, marking, initial identification, and
reporting of suspected unexploded explosive ordnance, by explosive
ordnance reconnaissance agents, in order to determine further

action.

Exposure Dose - The exposure dose at a given point is s measurement of
radiation in relation to its ability to produce ionization. The

unit of measurement of the exposure dose is the roentgen.

Eacility Arez Emergency - The emergency action level at a DOD fixed

puclear weapon facility which indicates that a significant release
could occur, but the situation is under control based on current

information.

Eaderal (organizations) - Agencies, departments, or their oomponents,
of the U.S. Federal government, baving a role in emergency planning

and preparedness.

Faderal Coordipating Officer (FCO) - A Federal official appointed by the

President in the event a major disaster or emergency is declared
(Public Law 93-288). He/she may be from FEMA, DOD, DOE, or

another source (e.g., White Bouse Staff or Department of Justice).




In other than a declared emergency, the FEMA official 43 a0

designated.

Eaderal Emergency Management Agency (FEMA) - This Agency establishes
Federal policies for and ooordinates all ecivil defense and
civil emergency planning, management, mitigation, and assistance
functions of executive agencies. FEMA assists local and state
agencies in their emergency planning. Its primary role in a
nuclear weapon accident i1s one of ooordinating Federal, state,

local, and volunteer response agencies.

Eederal Response Center - The one-scene focal point for coordination of

overall Federal response to an accident/incident. It ocontains the
office of the Federal Coordinating Officer and representatives of

other Federal, state, local, and volunteer agencies.

Eield Instrument for the Detection of Low Epnergy Radiation (FIDLERX - A
probe, wused with the PRM-5 and other supporting instruzment

packages, capable of detecting low energy gamma and x-rays.

Eilm Badge - A photographic film packet to be carried by personnel, in
the form of a badge usually used for measuring and permanently

recording gamma ray dosage.

General Emergency - An emergency action level at a DOD nuclear weapon
capadle fixed facility which 4indicates an actual release of

radioactive contamination.
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Balf-1ife - The time required for the activity of a given radicactve
species to decrease to half of its initial value due to radicactive
decay. The Dbhalf-1life 4is a characteristic property of each
radiocactive species and is independent of its amount or ocondition.
The bdiological bhalf-1ife of a given isotope is the time in which
the quantity in the body will decrease to half as a result of both

radiocactive decay and biological elimination.

Hot Spot - Region 4n a oontaminated area 4in which the level
of radioactive oontamipation 4is oonsideradbly greater than in

neighboring regions in the area.

Initial Respopnse Force (IRF) - A force, identified in t.e Nuclear
Accident Response Capabilities Listing (NARCL), belonging to DOD
or DOE installations, facilities, or activities, within the United
States and its territories, tasked with taking emergency response
actions necessary to maintain ocommand and control on-site pending
arrival of the service or agency response force. Functions
which the initial response force is tasked to perform, within its

capabilities, are:
1. Rescue operations.
2. Accident site security.
3. Firefighting.
4, Initial weapon emergency safing.

: 5. Radiation monitoring.
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6. Estadlishment of oommand, oontrol, and oomsunica-

tions.

7. Public affairs activities.

deint Information Center (JIC) - A joint DOD/DOE/FEMA center responsible
for the ooordination of all pudblic information prior to release.
It 4ncludes pudlic affairs representatives from the DOD, DOE,
and FEMA as well as provisions for other Federal, state, and
local representatives and s established near the scene of a
nuclear weapon accident/incident which affects (or appears likely

to affect) areas outside DOD or DOE facility boundaries.

Joint Nuclear Accident Coordinating Center (JNACC) - 4 combined Defense

Nuclear Agency and Department of Energy centralized agency for
exchanging and maintaining information concerned with radiological

assistance capabilities and coordinating assistance activities.

Joint Radiological Control Center - A facility, staffed by repre-

sentatives from each of the agencies conducting radiclogical
operations, for the coordination of radiological survey data and

radiclogicel safety/bealth physics matters.

Licensed Material - Source material, special nuclear material, or by-
product material received, possessed, used, or transferred under
a general or apecial license issued by the Nuclear Regulatory

Commission or a state.
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Local (organization) - The local government agency or office baving the
principal or lead role in emergency planning and preparedness.
Generally this will be the oounty government. Other local
government entities (e.g., towns, cities, municipalities) are
oonsidered to be sub-organizations with supportive roles to the
principal or lead local government organization responsidle for
emergency planning snd preparedness. In scme cases there will be
more than ope lead organization at the local level, but designation

of one lead local organization is preferable,

Maximuw Permissible Dose - That radiation dose which a =military

commander or other appropriate authority may prescribe as the
limiting cumulative radiation dose to be received over a specific
period of time by members of his oommand, consistent with

operational military considerations.

Monitoring - The act of detecting the presence of radiation and the

measurement thereof with radiation measuring instruments.

Nationa. Defense Area (NDA) - An area established on nop-Federal lands
locatéd within the United States, its possessions, or territories
for the purpose of safeguarding classified defense information
or protecting Department of Defense equipment and/or material.
Establishment of a National Defense Area temporarily places such
non~-Federal land under the effective ocontrol of the Department of
Defense and results only from an emergency event. The senior
Departzent of Defense representative at the acene will define

the boundary, mark it with a pbysical barrier, and post warning




e U A o LY am o

signs. The landovner's oconsent and cooperation should be obtained
vhenever possible; however, military necessity will dictate the

final decision regarding location, shape, and size.

NMational Security Area (NSA) - An area established on mon-Federal lands
located within the United States, its possessions, or territories
for the purpose of safeguarding classified and/or restricted
information, or protecting Department of Energy equipaent aund/or
material. [Establishnent of an NSA temporarily places suck non-
Federal lands under the eifective oontrol of the DOE and results
only from an emergency event. The senior DOE representative having
custody of the material at the acene will define the boundary,
mark it with a physical bdarrier, and post warning signs. The
landowner's consent and cooperation will be obtained whenever
possible; however, operational necessity will dictate the final

decision regarding location, shape, and size.

Muclear Accidect and Incident Control TJTeam (NAIC) - An Army teax
organized to minimize and prevent the loas of life, personal
injury, bazardous effects, snd destruction of property, to secure
classified material, and to enhance and saintain the public's
confidence 4in the Army's ability to effectively respond to a

nuclear accident or incident.

Nuclear Accident and Incident Control Officer (NAICO) - An Army officer

designated by the ocommander responsible for Nuclear Accident and
Incident Control to represent bimx at the scene of a nuclear weapons
sccident or significant nuclear weapons incident and to act as
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ob=-scene ooamander during the absence of the appointed on-scene

P

ocommander.

Ruclear Contribution - Explosive energy released by nuclear fisaion
or fusion reactions, as part of the total energy released by
the accidental explosion of a nuclear weapon. Any nuclear
ocontridbution equivalent to four or more pounds of INT is oonaidered
significant, and would add DdDeta and gams radiation hazards to
other radiclogical and toxic hazards present at a nuclear weapons

accident site.

Nuclear Detopation - A nuclear explosion resulting from fission or
fusion reactions in bpuclear materials, such as that from a nuclear

weapon.

Nuclear Fpergency Search Teaxm (NEST) - A DOE asset which has specialized

equipment for oonducting radiatior survey and detection, field
communications, EOD support, bomb/weapon diagnostics, hazard

prediction, dampage mitigation, and decontamination.

Muclear Radiation - Particulate and electromagnetic radiation emitted
frox atomic nuclel in various buclear processes. The important
puclear radiations, from the weapcns standpoint, are alpha and beta
particles, gamma rays, and neutrons. All nuclear radiations are

jonizing radiations, but the reverse is not true.

Nuclear Weapon -~ A device in which the explosion results from the energy

released by reaction invelving atomic nuclel, either fission or

fusion, or both.
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Nuclear Weapon Accident - An unexpected event inmvolving nuclear weapons
or radiological nuclear weapon ocozponents that results in any of

the following:

1. Accidental or unauthorized launching, firing, or use
by U.S. forces or U.S. supported allied forces of
8 nuclear-capable weapons system which oould create

the risk of an outbreak of war.
2. MNuclear detonation.

3. Non=nuclear detonation or burning of a nuclear

veapon or radioclogical puclear weapon oomponent.
4. Radioactive contamination.

5. Seizure, theft, loss, or destruction of a nuclear
veapon or radiclogical bpuclear weapon oomponent,

including jettisoning.
6. Pudblic bazard, actual or implied.

Nuclear Weapon Accident/Significant Ipcident Assistance - That assis-

tance provided after an accident or significant ibcident involvirg
pnuclear weapons or radiological nuclear weapon onnponents to:

1. Evaluate the radiological hazard.

2. Acoomplish emergency rescue and first aid.

3. Minimize safety hazards to the pudlic.

4, Minimize exposure of personnel to radiation and/or

radicactive material.
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1.

Nuclear Weapon Incident - An unexpected

weapon, facility, or component resulting in any of the following,

Establish security, as neceasary, to protect

classified government material.
Minimize the spread of radicactive contamination.
Minimize damaging effects on property.

Disseminate technical information and medical advice

to appropriate authorities.

Inform the public (as appropriate) to minimize
public alarz and to promote orderly acoomplishment

of emergency functions.

Support recovery operations of damaged wesapons or

weapon components.

Support the removal of radiological hazards.

but not constituting a nuclear weapon(s) accident:

1.

An increase in the possibility of explosion or

radicactive contamination.

Errors oommitted in the assexdly, testing, 1load-
ing, or tranaportation of equipment, and/or the
malfunctioning of equipment and material which could
lead to an unintentional operation of all or part

of the weapon arming and/or firing sequence, or

event involving a nuclear




———

wvhich oould lead to a substantial change in yield

or increased dud probability.

3. Any act of God, unfavoradble enviromnment, or
oondition resulting in damage to a weapon, facility,

or oompoaent.

Muclear Weapon Significant Incident - An unexpected event dinvolving

nuclear weapons or radiological nuclear weapon oomponents which

does not fall in the nuclear weapon accident category but:

1. Resultas in evident damage to a nuclear weapon
or radioclogical nuclear weapon component to the
extent that major rework, complete replacement,
or examination or recertification by the DOE is

required.

2. Requires immediate action in the interest of safety

or puclear weapons security.

3. May result in adverse public reaction (national or
international) or premature release of classified

information.

4. Could 1lead to a nuclear weapons accident and
varrants that high officials or agencies be informed

or take action.
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Juclear Yigld - The energy released in the detonation of a nuclear
weapon, sesasured in terms of the kilotons oOr segatons of
trinitrotoluene (TNT) required to produce an equivalent energy

release.

Qocupational and Enviropmental Health Laboratory (OFHL) - 4 USAF unit
that provides oonsultant, engineering, and analytical support 4n
radiclogical health programs. This USAF unit offera a multitude of
technical services on radiological problems. The field unit of the

OEHL is called the Air Force Radioclogical Assessment Team (AFRAT).

Qff-Site - That area beyond the boundaries of a DOD installation or DOE
facility, including the area beyond the boundary of an NDA or NSA,
that has been, or may become, affected by a nuclear weapon accident

or significant incident.

Op-Scepe Commander - The person designated to coordinate the DOD rescue

efforts at the rescue site.

Qpn-Site - That area around the scene of a nuclear weapon accident or
significant incident that is under the operational control of the
installation oommander, facility manager, DOD on-scene ocommander,
or DOE team leader. The on-site area includes any area which has

been established as a NDA or NSA.

Oralloy - Enriched uranium. One of the primary fissionable materials

used in nuclear weapons.
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Rarticulate Radiation -~ Radiation 4n the form of particles (e.g.,
peutrons, o;oct.rou, alpha and beta particles) as opposed to

electromagnetic radiation.

2lannip: Banis - Guidance in terms of (1) size of planning area
distance; (2) time dependence of release; and (3) radiological

characteristics of releases.

Planning Standard - The standard that sust be met for on-site and off-

site emergency plans and preparedness.

Plutonium (Py) - An artificially produced radicactive material. The

Pu=239 isotope is used primarily in nuclear weapons.

Primary Command Responsibility -~ The service or agency in physical
possession or custody of nuclear material when an accident occurs

will have primary command responsibility at the scene.

Pripncipal (organizations): - Federal, state, local agencies or depart-
pents or executive offices and nuclear weapons fixed facilities

having major or lead roles in emergency planning and preparedness.

Private  Sector (organizations): - Industry, volunteer, quasi-
governmental, etc., having a role in emergency planning and
preparedness. It is not possidble to totally specify each class
or type of organization that may be involved in the total emergency
planning and preparednsss acheme, HNor 43 it posasible to define
the particular roles, functions, and responsidbilities of "principal

organizations® and "sudb-organizations.®™ This 43 a matter that is
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best defined by the various parties involved in developing plans
and preparedness for each nuclear wsapons fixed facility. Where
the guidance in this document indicates a function that must be
performed, emergency planners at all levels must decide and agree

among themselves which organization is to perform such function.

Projscted Dose - An estimate of the radiation dose which affected
individuals oould potentially receive if protective actions are not

taken.

Protective Action - An action taken to avoid or reduce a projected dose

(sometimes referred to as protective measure).

Protective Action Guide - Projected absorbed dose to individuals in the

general population which warrants protective action.

Badiation Absorbed Dose (RAD) - One RAD represents the absorption of 100
ergs of nuclear (or ionizing) radiation per grar of the absorbing

material or tissue.

Badioactdivity Detection Indication and Computation (RADIAC) - A term
devised to designate various types of radiclogical measuring

instruments or equipment.

Radicactivity - The spontaneous emission of radiation, generally alpha

or beta particles, often accompanied by gamma rays from the nuclei

421

of an unstable isotope.




Badiclogical Advisory Medical ZIeam (RAMI) - 4 special teax astadlished
at Walter Reed Army Medical Center under the Commander, U.S.

Army Bealth Services Command, which 43 availadble to the on-
scene ocoamander, Nuclear Accident and Incident Control Officer, or
commander of a military hospital. Team personnel will advise on
radiological health hazards and exposure level criteria.

Badiclogical Control Area (RCA) - The ocontrol area encompassing all
known or suspected radiclogical ocontamination at a nuclear weapons

accident.

Badiclogical Coptrol [Line (RCL) - A ocontrol 1line surrounding the
radiological control area. Initially, the radiological oontrol

line should &extend 100 meters beyond the Inown/suspected

radiclogical contamination to provide a measure of safety.

Radiclogical Control Team (RADCON) - Special radioclogical teams of the
0.S. Army and U.S. Navy that are organized to provide technical

assistance and advice in radiological emergencies.

Badiological Survey = The directed effort to determine the distribution

of radiological material and dose rates in an area.

Residual) Contamination - Contamination which remains after steps have
been taken to remove it. These steps may oconsist of nothing more

than allowing the oontamination to decay naturally.

Roantgen - A unit of exposure dose of gamma (or x-ray) radiation in

field dosimetry; one roentgen is essentially equal to one RAD.




Rosntgen Equivalent Man (REM) - One REM 1s the quantity of donizing
radiation of any type which, when absorbed by man or other mammals,
produces a physiological effect equivalent to that produced by the

absorption of one roentgen of x-ray or gamma radiation.

Sarvice/Agency Reaponas Force (SRF) - A DOD or DOE response force that
is appropriately manned, equipped, and capable of performing the
initial response force tasks and ocoordinating all actions necessary
to effectively control and recover from an accident or significant
incident. The specific purpose of a service/agency response
force is to be able to provide nuclear weapon accident/significant
incident assistance. Service/agency response forces are organized
and maintained by those services or agencies which have ocustody of

nuclear weapons or radioactive nuclear weapon oomponents,

State (organization) - The gtate government agency or office having the
principal or Jlead role in emergency planning and preparedness.
There zay be more than one state involved, resulting in application
of the evaluation criteria separately to more than one state. To

the extent possible, however, one state should be designated lead.

Sub (organizations) - Any organization such as agencies, departments,

offices, or local Jurisdictions having a supportive role to
the principal or lead organization(s) in emergency planning and

preparedness.

Iuballoy - Natural uranium used in nuclear weapons.
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Iritiyg - Tritius 1s a radioactive {sotope of hydrogen having one proton

and two peutrons in the nucleus. Tritium is a beta emitter.

firanium - Uranium is a heavy, silvery white, radicactive metal. In air,
the metal beocomes ocoated with a layer of oxide that will make it
appear from a golden-yellow oolor to almost bdlack. Uranium is an

alpha emitter.

Meapopn Debris (nuclear) - The residue of a nuclear weapon after it has
exploded; that is, the materials used for the casing, and other

oomponents of the weapon, plus unexpended plutonium or uranium,

together with fission products, if any.

Nsapons Recovery - Includes a comprehensive assesament of the accident,
neutralizing the weapon hazards, and removing, packaging, and

shipping of the weapon hazards,
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ABBEEVIATIONS
AF Air Force
Aroc Air Foroce Operations Center
AFRAT Air Force Radiological Assistance Team
AMS Aerial Measurement System
40C Army Operations Center
ARAC Atmospheric Release Advisory Capability
ARG Accident Response Group
ATRAP Air Transportable RADIAC Package
ATSD(AE) Assistant to the Secretary of Defense (Atomic Energy)
AUTODIN Automatic Digital Network
AUTOSEVOCOM Automatic Secure Voice Communications Network
AUTOVON Automatic Voice Network
cCs Contamination Control Station
CDCE Contamination Disposal Coordination Element
CEOI Communication Electronic Operational Instruction
cp Command Post

CPM Counts Per Minute
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DD
DOD
DOE
DOE/AL
DOE/NV
DOMS
DOT
DMP/M3
DNA
DRF
ECS
EEFI
EOC

EOD

EPA

ABBREVIATIONS, eontimued

Command Post Exercise

Disaster Control Element

Disaster Control Officer

Direct Distance Dialing

Departaent of Defense

Departaent of Energy

(DOE) Albuquerque Operations

(DOE) Nevada Operations

Director of Military Support

Departaent of Transportation
Disintegrations Per Minute per Cubic Meter
Defense Nuclear Agency

Disaster Response Force

Exercise Control Staff

Easential Elements of Friendly Information
Emergency Operation Center

Explosive Ordinance Disposal

Emergency Medical Tearm

Envirommental Protection Agency
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FCDNA

PFONAC
FRMAP
FIS

GSA
HF
H&HS

HOT SPOT

HQDNA
INWS
IRAP
IRF

JA
JACC/CP
JCCSA

JCs

. er R -~ e ne tlia caddlan o

ANBREVIATIORS, eoatimned

Federal Coordinating Officer
Field Command, Defense Nuclear Agency

. Federal Emergency Management Agency

Flag Officers' Nuclear Weapons Accident Course
FPederal Radiological Monitoring and Assessment Plan
Federal Telecommunications Systesm

Ground Mobile Porce

General Services Administration

High Frequency

Department of Health and Human Servioces

Department of Energy Mobile Accident Response
Group Unit

Headquarters, Defense Iu?lear Agency

Interservice Nuclear Weapons School

Interagency Radiological Assistance Plan

Initial Response Force

Judge Advocate

Joint Airborne Communications Center/Command Post
Joint Communications Contingency Station Assets

Joint Chiefs of Stafrf




JCSE
Jic
JEACC

JSCP

LOS

MCi/m>

NARCL
NARP
NCA
NCAIC
NEST
NDA
NMCC
NSA
NTS
NISB
NUWAX

OASD(PA)
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ABBREVIATIONS, ecatimmed

Joint Communications Support Klement

Joint Information Center

Joint Nuclear Accident Coordinating Center
Joint Strategic Capadility Plan

Thousand Electron Volts

Lipit of Sensitivity

Microcuries per cubic meter

Million Electron Volts

Nuclear Accidents Response Capadilities Listing
Nuclear Weapons Accident Response Procedures Manual
National Coammand Authority

Nuclear Chemical Accident/Incident Control
Nuclear Emergency Search Teanm

Rational Defense Area

National Military Command Center

Kational Security Area

Nevada Test Site

National Transportation Safety Board

Ruclear Weapons Accident Exercise

Office of the Asaistant Secretary of Defense
(Public Affairs)
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FIDERAL BMERGENCY CONTACTS

This 4s Appendix C from FEMA-REP-5. Appendix C title s PFederal i
Emergency Costacts.




