EXERCISE MANUAL

NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE

LIMERICK GENERATING STATION

July 25, 1984

Sections Il and III are

CONFIDENTIAL
CONTENTS NOT TO BE DISCLOSED
TO EMERGENCY RESPONSE
EXERCISE PARTICIPANTS

BARPSRORR B80R%Ee



. LIMERICK GENERATING STATION
PRACTICE EMERGENCY RESPONSE EXERCISE

July, 1984

TABLE OF CONTENTS

SECTION 1 GENERAL INFORMATION

Part A Exercise Schedule

Part B Controller and Evaluator Assignments

Part C Exercise Objectives

Part D Reference Documents

Part E Participating Emergency Centers

Part F Participating Agencies

Part G Exercise Guidelines

Part H Instructions for Controllers and Evaluators

SECTION II  EXERCISE SCENARIO

Part A Summary of Exercise Scenario
Part B Detailel Exercise Scenario
Part C Significant Events Time Line
. SECTION III DATA
Part A Plant Monitoring Data
1. Reactor Coolant Activity Concentration
(uCi/gm)

2. Drywell and Suppressi.n Chamber Air Space
Concentrations (pCi/cc)

3. Suppression Pool Activity Concentration
(pCi/gm)

4. Reactor Enclosure Concentrations (pCi/cc)

Part B Chemistry Sample Data
Exposure Rate from Post Accident Sampling
System Samples (mr/hr)

Part C North Vent Stack Sampling Data

1. North Vent Stack Release Data
{Source Term)

2. North Vent Stack and Effluent Data
A. Gaseous Efrluent Monitor Readings
B. Expocure Rate Increase from Jodine

Collection on Charcoal Cartridge

C. Exposure Rate from Stack Sample

3. Meteorological Conditions




Part

Part

Part

Part
Part
Part
Part
Part
Part

RO O

TABLE OF CONTENTS (Cont)

Field Monitoring Data

1. Whole Body Dose Rates

2. SAM II Readings .
3. Anticipated Dose Assessment Group Results

Onsite Radiation Levels

1. Site Map (Plot Plan) Divided Into Zones

2. Dose Rate Vs Time for Each Zone

3. Airborne SAM II Readings for Each Zone and Time
4. Surface Contamination Levels

Inplant Area Radiation Levels
1. Area Radiation Levels, Surface Contamination
levels, and Airborne Radioactivity Levels
by Region
2. Maps Showing Plant (Unit 1) Areas and Regions
3. Area Radiation Monitoring System Data

Exercise Events

Control Room Messages

Headquarters Support Requests
Plant and Reactor System Values
Site and Field Monitoring Maps
Controller and Evaluator Checklist

ii



Date:
Time:
Location:
Purpose:
Attendees:

Coordinator:
Exercise

Date:
Location:
Purpose:
Attendeed:
Coordinator:

Date:
‘II' Time:
Location:

Purpose:
Attendees:

Coordinator:

Date:
Time:
Location:
Purpose:
Attendees:

Coordinator:

EXERCISE SCHEDULE
1984 NRC/FEMA OBSERVED EMERGENCY RESPONSE
LIMERICK GENERATING STATION

On-Site Controller/Evaluator Briefing

Tuesday, July 24, 1984

10:00 am

Limerick Energy Information Center
Pre-Exercise Scenario Briefing
PECo Controller/Evaluators

NRC Evaluators

M. Gallagher

Wednesday, July 25, 1984
Limerick Generating Station
Radiological Emergency Response
Site Personnel

R. Kankus, M. Gallagher

Exercise Debriefing

Thursday, July 26, 1984

1:30 pm

Limerick Energy Information Center

Players and Controller/Evaluator Debriefing
PECo Players

NRC and PECo Controller/Evaluators

M. Gallagher

Exercise Critique

Friday, July 27, 1984

10:00 am

Pottsgrove Junior High School, Pottstown, PA
FEMA/NRC Public Comment

PECo

FEMA

NRC

R. Kankus, M. Gallagher



CONTROLLER AND EVALUATOR ASSIGNMENTS
NRC/FEMA OBSERVED EMERGENCY RESPONJE EXERCISE
LIMERICK GENERATING STATION '

JULY 25, 1984

CONTROL ROOM

Head Controller

Controller - Hand Outs

Controller -

Controller -

*Controller - Accident Assessment
*Controller - Accident Assessment

TECHNICAL SUPPORT CENTER

Lead Controller

Controller - Dose Assessment

Evaluator - Dose Assessment

Evaluator - Persor.iel Safety Team Leader
Evaluator - Chemistry Team Leader
Evaluator - Security Team Leader
Evaluator - Tech Support Team Leader
Controller - Field Monitoring Team Red
Controller - Field Monitoring Team Blue
Controller - Field Monitoring Team Green
Controller - Field Monitoring Team Yellow
Controller - Chemistry

Evaluator - Chemistry Lab

Evaluator - Chemistry Team

Evaluator - PASS

Evaluator - Fire & Damage Team Leader
Controller - Assembly/Accountability/Evacuation
Controller - ERFDS Hanlouts

Controller - Evacuation Offsite

OPERATIONS SUPPORT CENIER

Lead Controller -

Evaluator - Maintenance Supervisor
Controller - Damage/Repairs
Controller - Damage/Repairs
Controller - Fire Team

Controller - First Aid Event
Evaluator - 0SC Coordinator
Evaluator - ARMS Handouts
Evaluator - In Plant Rad. Monitoring Teams
Controller - Damage/Repairs
EMERGENCY OPERATIONS FACILITY

Head Controller (Offsite Activities)

Controller - Command & Control

Controller - Dose Assessment

Evaluator - Communications/Status Boards
Evaluator - Dose Assessment

Controller - ERFDS Handouts/Engineering Support
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Michecl (Oweu)

Basilio

Cross (PBAPS)

D.etrich (HP-NSS)

Bergey (HP-NSS)
Hurvatinovic (HP-NSS)
Bernhardt (HP-NSS)
Doherty (SWEC)
Leinheiser (Chemistry-GP)
Blacklock (Chemistry-GP)

. Clifton (Chemistry-GP)

Restaino (PBAPS)
Taylor

Serotkin (SWEC)
Gallagher (NSS~HP)
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. McDavitt (SWEC)
. Hennessey

Stull
Wyler
MacAinsh
Affatato

(later)

R. Bettisou (SWEC)
J. Richardo (NSS-HP)
J. McElwain

NAME
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Kankus

Firth

Salomon (SWEC)
Smith (SWEC)
Leonard (SWEC)
Warren




HEADQUARTERS EMERGENCY SUPPORT CENTER NAME

Lead Controller K. Schlecker
Evaluator - Command & Controller

Evaluator - Public Relations/C mmunications E. Doncarellis (SWEC)

(Offsite Medical Facilities

Controller K. Mandl




OBJECTIVES FOR THE 1984
NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION

In order to demonstrate the radiological emergency response preparedness of
the Limerick Generating Station, the Philadelphia Electric Company (PECO),
the Pennsylvania Emergency Management Agency (PEMA), and the surrounding
risk ccunties, an integrated radiological emergency response exercise will
be conducted.

The PECO objectives of the exercise are as follow:

A. Accident Assessment

; Demoustrate the ability of site personnel to recognize an
emergency initiating event and properly characterize and
classify the emergency according to the pre-established
Emergency Action Levels.

Demonstrate that PECO personnel can perform offsite dose
projections and accident assessment, for both radioactive
noble gases and radioiodine, quickly and accurately.

Demonstrate that onsite and offsite field monitoring teams
can be dispatched and depioyed in a timely manner; that field
communications are adequate; that ra'iological monitoring
equipment is functional; that simulated data are accurately
obtained and transmitted to the appropriate location and
individuals; that results for area radiation levels and air
sampling and analysis for radioiodine and particulates can be
effectively used in determining protective action recom-
mendations.

Activation of Emergency Facilities

1 Demonstrate the ability of station and corporate personnel to
activate and staff the emergency response facilities as
appropriate for the existing emergency class and to transfer
functional responsibilities to the appropriate operations
center when escalating or de-escalatiug to a different
emergency class.

Demonstrate that adequate security of facilities can be
maintained.

Demonstrate functional capabilities of equipment in both EOF
and TSC. (Functional capabilities may be simulated on
real-time computer equipment.)




Notification and Communication

l.

Demonstrate that station and offsite notification of PECO
staff and officials can be accomplished in a timely manner
and that all initial notification and updating is verified
and logged.

Demonstrate the ability to communicate with in-plant
monitoring teams, rescue parties, and other station personnel
as needed.

Demonstrate that the decision to notify the public officials
can be accomplished in an effective and timely manner.

Demonstrate that messages are transmitted in an accurate and
timely manner; that messages are properly logged; that status
boards are accurately maintained and updated: that appro-
priate briefings are held and incoming EOF personnel are
briefed and updated.

Demonstrate that public information is coordinated between
PECO and offsite officials; that there are accurate and
timely press releases and briefings; that designated public
information personnel are inplementing their procedures.

Station Heaith Physics and Security

1.

Demonstrate the ability to account for all pers-unel within
the protected area onsite.

Demonstrate the ability to provide adequate radiation
protection services such as dosimetry and personnel
monitoring (frisking).

Demonstrate the ability to perform area surveys under
emergency conditions.

Demonstrate the ability to enter a highly contaminated area
for the purpose of rescuing casualties.

Demonstrate the ability to provide first aid and transporta-
tion to a suita'l, prepared medical facility for an injured
individual who has been contaminated or has received a high
radiation dose.

Demonstrate the ability to maintain plant security under
emergency conditions.

Demonstrate the ability to perform post-accident sampling and

analysis of in-planc airborne radioactivity and surface
contamination levels.
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Demonstrate the ability to ;...orm personnel and equipment
decontamination.

Demonstrate the use of post-accident sampling equipment to
obtain transport, and analyze samples of reactor coolant
and/or containment air samples under conditions involving
fuel damage.

Direction and Control

1.

Demonstrate that local offsite support agencies such as life
squads and fire companies will provide timely support.

Demonstrate the ability of the directors to direct the
emergency organizations in the implementation of the
Emergency Plan and the Emergency Plant Implementation
Procedures (EPIPs)

Demonstrate the capability to technically evaluate the
incident conditions and implement appropriate corrective
actions,

Demonstrate that PECO has 24 hr capability. Demonstrate that
all agency representatives who are assigned emergency
reponsibilities can effectively operate from their planned
location inside or outside the EOF. (May be done on a
limited scale by designating two shifts.)

Protective Actions

l.

Demonstrate protective actions (including mock evacuation and
sheltering) by preparing an exercise scenario which provides
for a hypothetical total integrated whole body or thyroid
dose exceeding the evacuation PAGs for at least the nearest
residents.

Demonstrate the ability of the site and the EOF to make
recommendations on both the taking and relaxing of protective
actions.

Parallel and Other Actions

1‘

Demonstrate the ability to call on a designated hospital to
treat a hypothetically contaminated injured patient and that
the ambulance service can effectively transport hypothet~
ically contaminated injured personnel to the hospital.
Demonstrate that the ambulance and associated equipment can
be decontuminated and that contaminated clothing and dispos-
able materials are properly discarded.




2. Demonstrate the licensee's capability for self-critique and
ability to identify areas needing improvement in order to
make futnre appropriate procedural changes.

The PEMA objectives of the exercise are to test and evaluate ‘the
capabilities of state, counties and municipalities to interface and
coordinate with each other in the following areas:

Notification of Officials and Staff

The adeguacy of the nuclear incident notification and alert
procedures from the fixed nuclear facility to PEMA, BRP, risk
counties and municipalities, and support counties.

Public Alert/Notification and Information

The ability of state, county and municipal authorities to alert,
notify and update the public of incidents within the plume
exposure pathway emergency planning zone, to include actual use of
sirens, EBS announcements, route alerting and other communications
means available.

Communications

The adequacy of and/or the need for all planned internal and
external communications systems among and between the participants
to include backup communications system, EBS and RACES.

Emergency Operations Center

The adequacy of state, county and municipality emergency operation
centers with respect to security, space, comfort, staffing and
function for managing resvonses to nuclear facility incidents.
Direction and Control

The ability of key state, county and municipal emergency response
personnel and elected officials' support for the initiation and
coordination of timely and effective decisions and their ability
to provide resource requirements for incidents.

Emergency Plans

The adequacy and capability of implementation of state, risk and
support counties, and municipal emergency response plans.

Public Information
The adequacy of the interface of state, county and nuclear

facility public information systems with the news media, to
include news media briefing rooms, rumor control measures, etc.



Accident Assessment (Bureau of{ radiation Protection)

The effectiveness of state BRP nuclear facility accident
assessment system, to include adequacy of equipment, perscnnel
staffing and competency skills with respect to reporting dose
projection, field measurement, coordination ind communications.

Protective Measures

The capability of the state, county and municipal emeigency
response systems to implement sheltering of evacuation and to take
actions to activate such support functions ¢s reception centers,
mass care/decontamination centers, decontamination stations, risk
school district procedures, ambulance serviies, bus operations,
and pickup points.

Radiological Exposure Control
The capability of state, county and municipal emergency response
personnel to implement access control points and traffic control

points, the issuance of dosimetry and KI and the record keeping
and decontamination procedures.
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REFERENCE DOCUMENTS
NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION

Limerick Generating Station, Emergency Plan

Limerick veuerating Station, Emergency Procedures
Limerick Generating Station, Final Safety Analysis Report
Title 10, Code of Federal Regulations, Part 50, Appendix E

NUREG-0654/FEMA-REP-1, Revision 1




PARTICIPATING EMERGENCY CENTERS
NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION

Pennsylvunia

Bureau of Radiation Protection Headquarters Assessment Center, Fulton
Building, Harris.urg, PA

State of Pennsylvania Emergency Operations Center, Transportation Building,
Commonwealth & Forrester Streets, Harrisburg, PA

Montgomery County Emergency Operations Center, 100 Wilson Blvd., Eagleville,
PA 19408

Chester County Emergency Operations Center, 14 East Biddle St., West
Chester, PA 19380

Berks County Emergency Operations Center, Leesport, PA 19533

Philadelphia Electric Company

Headquarters Emergency Support Center, 2301 Market St., Philadelphia,
PA 19101

Limerick Generating Station Technical Support Center, Limerick, PA

Limerick Generating Station Emergency Operations Facility, Plymouth Service
Building, Ridge Pike & Chemical Rd., Plymouth Meeting, PA 19462
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PARTICIPATING AGENCIES
NRC/FEMA OBSCRVED EMERGENCY RESPONSE EXERCISL
LIMERICK GENERATING STAT.(N

PENNSYLVANIA

State Agencies

Pennsylvania Emergency Management Agency (PEM\A)
Bureau of Radiation Protection (BRP)

State Staff Sections

Department of Aging

Department of Agriculture
Banking

Department of Commerce
Department of Community Affairs
Department of Eaucation
Governor's Energy Council
Department of Environmental Resources
Bureau of Radiation Protection
Department of General Services
Department of Health

Insurance

Labor and Industry

Department of Milit-ry Affairs
Public Utility Commission
Department of Public Welfare
Red Cross

Pennsylvania State Police
Department of Transportation
Turnpike Commission
Pennsylvania Game Commission

Risk Counties

Berks County
Chester County
Montgomery County

Support Counties

Philadelphia County
Lehigh County

Federal Agencies

. Nuclear Regulatory Commission (NRC)




GUIDELINES FOR CONDUCT OF THE JULY 1984
NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION

I. PURPOSE AND SCOPE

This document provides guidance for conducting the July 1984 LGS emergency
preparedness exercise. It provides methods for demonstrating emergency
response capability, conductiug the exercise, and evaluating results. Table
1.6-1 summarizes the degree of simulation to be employed by PECo in
demonstrating emergency response capabilities.

II. CONCEPT OF OPERATIONS AND CONTROL OF THE EXERCISES

Philadelphia Electric Company (PECo) and Stone & Webster Engineering
Corporation (SWEC) will supply official controllers and/or evaluators for
each location where an emergency response is being demonstrated. Prior to
the exercise, the controllers and evaluators will be provided with the
appropriate locations, maps, time periods, guidelines, and an evaluator
evaluation checklist corresponding to their assignments,

Controilers will hand ovt messages and cue cards and will make judgment
decisions. If crisis situations arise, they will contact the Lead
Controller in their assigned Emergency Response Facility (ERF) for advice or
resolution of the problem. Lead Controllers are designated for the TSC,
0SC, and EOF to keep these ERFs on track. If required, they will contact
the Head Controlle: to force play of some events. The Head Controller,
stationed in the Control Room, will be in overall charge of ccnducting the
exercise. All requests for modifications or holding periods must be cleared
through the Head Controller.

The exercise initiating events will be controlled by lead controllers.
Hypothesized initiating events will consist of three types of information:
(1) plant information and data provided to Control Room and Technical
Support Center personnel; (2) release rates; (3) hypothesized environmental
radiation levels. The Head Controller in conjunction with the Lead State
Controller has the authority to determine the time sequence of these
initiating events to ensure an orderly flow of exercise events. All other
actions during the exercise will occur through a free-play response as the
plant and corporate participants respond to the initiating events.

As the initiating events are provided to the plant staff, they will
determine the nature of the emergency and the implementation of the
appropriate emergency response procedures. These procedures are expected to
include a determination of the emergency classification in accordance with
NUREG=0654. FEMA-REP~1, Revision 1. Notifications will be made to the
appropriate federal, state, and county authorities.
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The hypothesized emergency will continue to develop based on data and
information provided to the Control Roum and TSC personnel. As the
situation develops, information will be forwarded to appropriate plant and
corporate personnel for the determination of actions to be taken in response
to the hypothesized emergency. Where f{nformation would normally be
confirmed via an independent source (such as National Weather Service for
weather data), the confirmation data will be simulated. [f a conflict
exists hetween the hypothesized data and the actual data, the hypothesized
data will be utilized

Certain inconsistencies (such as plume width, release duration, technical
reason for the simulated releise, etc.) may be intentional and required to
provide an exercise basis which tests the plant and corporate capabilities
to the maximum extent feasible in a limited time frame. If an inconsistency
is known or determined to be intentional, then the emergency response
personnel will note the inconsistency and ignore it. The lead controllers
will have the authority to resolve or explain any inconsistencies or
problems that may occur during the exercise.

With the exception of the already cited and potential inconsistencies, the
internal operations of the emergency response facilities will be identical
with their intended operation in a real emergency.

I111. GENERAL GUIDANCE FOR THE CONDUCT OF THE EXERCISE

1. Simulating Emergency Actions

Since exercises are intended to demonstrate actual capabilities as
realistically as possible, participants should act as they would during a
real emergency. Wherever possible, actions should be carried out, The
actions that PECo will actually perform and those that will be realistically
simulated are ideatified in Table 1.G=1, Only when it is not feasible to
perform an action should it be simulated. Any orders given that for any
reason cannot or should not actually be performed should begin with the word
"Simulate.” For example, the order to put out a fire that is being
hypothesized would state: "Simulate discharging the fire extinguisher. "
Where such actions are being taken, it is suggested that participants inform
any observers in the area of what action really would be taken had the
emergency been real.

2. Avoiding Violation of Laws

Intentional violation of laws is not justifiable during any exercise, To
implement this guideline, the following actions must be taken:

a. All evaluators and potential exercise participants must be
specifically informed of the need to avoid intentional violation
of all federal, state, and local laws, regulations, ordinances,
statutes, and other legal restrictions, The orders of all police,
gsher.ffs, or other authorities should be followed as would
normally be the case.
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b. Exercise participants will not direct illegal actions beiag taken
by other exercise participants or members of the general public.

¢. Exercise participants will not intentionally take illegal actions
when being called out to participate in an exercise.
Specifically, local traffic laws such as speed laws will be
observed.

3. Avoiding Personnel and Property Endangerment

Participants and evaluators will be instructed to avoid endangering property
(public or private), other personnel responding to the exercise, members of
the general pub'ic, animals, and the environment.

4, Actions to Minimize Public Inconvenience

It is not the intent, nor is it desirable or feasible, to effectively train
or test the public respouse during the conduct of radiological emergency
exercises. Public incunvenience is to be minimized.

The actions of federal, state, and county agencies and nuclear power plant
operators receive continuovs public notice and scrutiny; therefore, the
conduct of an exercise could arouse public concern that an actual emergency
is occurring.

, ntaining Emergency Readiness

During the performance of an exercise the ability to recognize a real
emergency, terminate the exercise, and respond to the new situation must be
maintained. Therefore, the exercise scenario and actions of participants
will not include any actions which seriously degrade the condition of
systems, equipment or supplies, or affect the detection, assessment, or
response capability to radiological or other emergencies.

Actions taken by the participants will also avoid actually reducing plant or
public safety. The potential for cresrting real radiological or other
emergencies will be specifically avoided.

If a real emergency occurs during the exercise, requiring the actions of
plant and corporate personnel, then the exercise will be terminated. All
messages about real events will be clearly identified as such. For example,
precede a real message with: "This is NOT, repeat, NOT an exercise
message. "

IV. EMERGENCY RESPONSE IMPLEMENTATION AND OPERATIONS
| I8 Notificatio

Initial notification will be made in accordance with the appropriate
Emergency Plan Implementing Procedures (EPIPs).
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2. Plant Operations

It should be emphasized that the exercise will in no way interrupt normal
plant operations, production, and safety. The responses of Control Room
personnel and plant operators will be simulated when taking action to combat
the emergency. Instead, a controller will narrate the initiating cvents and
the postulated plant response directly to the Shift Supervisor and other
Control Room personnel who will then employ the appropriate emergency
procedures.

3. Environmental Monitoring Teams

LGS will dispatch field environmental monitoring teams. The controllers
will provide hypothesized field data which will be used to determine
radiation readings at preselected locations. However, these teams will be
equipped with the necessary equipment to enable them to determine actual
area gamma dose ratss and airborne radioiodine cuncentrations. The
monitoring teams will not be suited up in anticontamination clothing, obut
will have such equipment at their disposal.

4. Public Notification

Actual emergency message tiansmissions via the Emergency Broadcast System
will not occur.

5. Public Information

Press releases to the general public and news media will be simulated. The
simulated press releases will contain all necessary information on the
current status of the exercise but will not be transmitted.

6. Communications

Communications between the exercise participants will occur in accordance
with the appropriate Emergency Plan Implementing Procedures. Should any
primary communication path become inoperative or prove inadequate, backup
means of communication will be utilized as appropriate.

V. CLOSEOUT OF THE EXERCISE

The exercise will be terminated by PECo and SWEC lead controllers, at their
discretion, when the scenario is completed. This will occur after the plant
has entered the recovery phase.




NRC/FEMA OBSERVED EMERCENCY RESPONSE EXERCISE

LIMERICK GENERATING STATION

TABLE 1G-1 SCOPE

IDENTIFICATION OF ACTUAL AND SIMULATED EVENTS

ACTUAL

SIMULATION

EMERGENCY CLASSIFICATION AND DETECTION

o Demonstrate the ability of site personnel X
to recognize an emergency initiating event
and condition.

o Demonstrate the ability of site personne) X
to properly classify events into an emergency
class according to the pre-established
Emergency Action Levels (EALs) which includes
escalation and de-escalation of the classifica-
tion.

EMERGENCY RESPONSE ORGANIZATION

o Demonstrate the response of the on-shift X
emergency organization.

o Demonstrate the timely augmentation of the X
on-shift emergency organization.

0 Demonstrate that there are sufficient X
qualified personnel to respond
to the postulated events.

o Demonstrate the timely augmentation of the X
plant staff emergency organization by corporate
support personnel.

o Demonstrate that emergency personnel under- X
stand and can implement their responsibilities

EMERGENCY RESPONSE SUPPORT RESOURCES

0 Demonstrate the ability of PECo corporate X
personnel to provide support.

o Demonstrate the ability to procure assistance
from outside contractors and private organiza-
tions.

0 Demonstrate the ability to request assistance
from Federal resources.
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ACTUAL  SIMULATION

3. EMERGENCY RESPONSE SUPPORT RESOURCES

o Demonstrate the ability to obtain assistance X
from nuclear and other facilities, organizations
or individuals identified in the LGS Emergency
Plan.

4. EMERGENCY FACILITIES ACTIVATION

o Demonstrate the ability of station and X
corporate personnel to activate and staff the
following emergency facilities: Operations
Support Center (0SC); Technical Support Center
(TSC); Emergency Operations Facility (EOF);
Headquarters Emergency Support Center (HESC)
and Emergency News Center (ENC).

° Demonstrate the ability to provide adequate X
supplies and equipment for use by emergency
response personnel.

o Demonstrate functional capabilities of equip- X
ment in both EOF and TSC. (Functional cap-
abilities may be sin.'ated on real-time

computer equipment.)
5. NOTIFICATION AND COMMUNICATION

0 Demonstrate the notification of state and X
local response organizations based on tne
emergency classification.

o Demonstrate the effectiveness of notifica- X
tion messages and verification of these
messages.

o Demonstrate the ability to alert, notify, X
and mobilize emergency response personnel.

o Demonstrate the operation of the public X
alerling system.

0 Demonstrate the adequacy of communications X
with state/local goveruments during the
exercise,

o Demonstrate the adequacy of communications w

with federal emergency response organizations
including the NRC Regional Office Emergency
Operations Centers.
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ACTUAL

5. NOTIFICATION AND COMMUNICATION

o

Demonstrate the adequacy of communications
between the PECo emergency facilities and
field survey groups.

Pemonstrate the adeguacy of communications
with offsite fire fighting company.

6. ACCIDENT ASSESSMENT

Demonstrate proficiency in the assessment
of plant conditions and radiological
consequences in deteimining appropriate
actions to response and recovery from an
emergency.

Demonstrate that personnel can perform
radiological accident assessment and offsite
dose projection techniques by using plant
monitor readings, environmental data, and
meteorological parameters.

Demonstrate the ability to effectively use
the Post Accideat Sampling Station.

Demonstrate the ability to perform field
monitoring within the plume exposure Emergency
Planning Zone.

Demonstrate the ability to estimate
integrated dose from projected and field
monitored dose rates and compare these
estimates with protective action guides.

7. RADIATION PROTECTION CONTROL

Demonstrate the ability to provide
adequate radiation protection services,
such as personnel dosimetry, respiratory
protection, protective clothing, and
personnel monitoring (frisking) to
emergency response personnel during the
exercise when required (donning of
protective clothing, dosimetry, and
respiratory protection equipment may be
simulated in certain situations),

7. RADIATION PROTECTION CONTROL

Demonstrate the ability to provide and
monitor dosimeters for emergency workers.
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ACTUAL
Demonstrate the ability to evaluate the
need for and provide the means for personnel
decontamination.
Demonstrate the ability to provide X
contamination contrel measures such as areas
access control.
Demonstrate the application of onsite X

exposure quidelines consistent with Emergency
Exposure Guidelines.

Demonstrate the ability for radiological
monitoring of people evacuated from the site

CORRECTIVE ACTIONS

Demonstrate the ability to determine the X
cause of the emergency condition, terminate the
condition with consideration of appropriate
engineering safeguards, and place the plant in

a safe condition.

Demonstrate the ability of PECo personnel
to respond to and terminate a fire.

PROTECTIVE ACTIONS

o

Demonstrate the ability to warn or X
advise personnel onsite of emergency

conditions.

Demonstrate the ability to evacuate X

nonessential personnel from the site.
(A preselected group of onsite personnel
will participate in this activity.)

Demonstrate the ability to provide timely X
and accurate protective action recommendations
to the state and local authorities.

MEDICAL ASSISTANCE

Demonstrate the ability to provide first
aid and transportation for an injured
individual who has been contaminated.

PUBLIC INFORMATION

0

PDemonstrate the adequacy of facilities used X
for dissemination of information to the
news media.

1G-8
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o

ACTUAL

Demonstrate the ability of the PECo spokes- X
person to receive and disseminate necessary
information.

Demonstrate the ability for timely exchange
of information among designated spokespersons.

Demonstrate the ability to deal with rumors

12. PARALLEL AND OTHER ACTIONS

(4]

Demonstrate proper procedures for emergency \
security measures, including control of access/
egress and personnel accountability at the plant
site.

Demonstrate the establishment of a recovery
organization

Demonstrate the capability for self-critique X
and the ability to identify areas needing
improvement in order to make future appro=~

priate plan and procedural changes.

1G-9
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INSTRUCTIONS FOR CONTROLLERS AND EVALUATORS
NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION

Personnel are assigned ar controllers or evaluators at all key function
areas to monitor and control the exercise. In addition, they will
accompany radiological monitoring teams, plant health physics
personnel, and maintenance repair/rescue teams.

The inplant controllers will be coordinated by the Head Controller
located at the Control hoom (ext. 2498). If unable to reach the
Control Room, contact the Lead Controller in the TSC (ext. 2630). He
will be responsible for the overall conduct of the exercise scenario.
Field controllers should contact the Lead Contreller in the EOF (ext.
2604) regarding coordination problems or questions. The Lead
Controller at the EOF will be responsible for contacting the Lead State
Controller to maintain schedules.

Message forme and simulated Control Room data will be used to initiate,
modify, and complete the events comprising the overall scenario.
Sele~ted controllers will use the message forms to place the scenario
events in cfifect and to trigger responses from the involved emergency
response organizations. Each controller will have copies of the
messages controlling the portion of the exercise scenario he/she is
responsible for.

Two kinds of messages will be used:
Controlling

Messages used as a primary means of implementing scenario events
by announcing or placing an event in effect by hypothesizing
conditions resulting from previous actions.

Contingency

Messages used at the discretion of the controllers with the
approval of the MHead Controller in the Control Room in order to
maintain the scenario plan continuity or schedule.

Controlling messages will be presented to the designated exercise
participant at the time specified in the event schedule. The
controller should follow up with an explanation of the message and
answer questions to ensure that the participant understands the
message .

,,,,,

regarding scenario development or resolution of problem areas
encountered. The participants are expected to obtain information
through their own organization and exercise their own judgment in
determining response actions and resolving problems. In the event of
incorrect or incomplete responses, or if the participant indicates lack
of knowledge of how to proceed, the coniroller will prompt the



7.

1.

12,
3.

14.

participant with pecessary instructions or contingency cards and will
note the deficiency on his/her critique sheets.

Note that the scenario events are hypothetical. Any portions of the
scepario depicting plant system operational transients are simulated
events. No Control Room actions, or reactions involving operation of
plant systems or affectiang generation capability, will be initiated.
All exercise scenario messages will be prefixed and suffixed with the
words "THIS IS A DRILL." Controllers stationed at areas vital to
maintaining generating capability should be especially aware and take
extia precautions in issuing messages or giving instructions regarding
the scena:io events.

Required controllers will have the time-related plant and radiological
parameters of the exercise scenario. This information should be issued
upon request to the appropriate exercise participants by either the
Control Room controller or controllers accompanying the radiological
monitoring field teams.

Some exercise participants may insist that certain parts of the
scenario are unrealistic. The controllers and evaluators have the
suthority, with the approval from the Lead controllers, to clarify any
questions regarding scenario content. In some cases, It may be
necessary to exercise "controller's prerogative” or "this is due to
exercise requirements” to preserve the continuity and objectives of the
exercise,

Prior to commencement, all telecommunications should be tested to
ensure satisfactory communications between the lead controllers and all
other controllers.

All ¢ ntrollers and evaluators will synchronize their watches to ensure
that messages are delivered at the proper time. Times on messages are
set relative to the begioning of the exercise, with delivery of the
first message of "T + 0:00",

Controllers will commence their assignments at asssembly locations for
players that they are to observe or as directed by the Lead
Controllers. (See Controller Assignment, Part B.)

Scenario equipment problems not covered in the Exercise Events section
of this manual will be handled by the controllers in the Control Room.

Players are not allowed to introduce i(tems project free play into the
exercise or its scenario.

Be sure to return all exercise books to the Lead Controller.

Lunches will be provided by PECO; however, there are no such lunch
bresks in the exercise. Players and controllers shall be relieved for
lunch as situation permits. Emergency team leaders should decide when
team members may take a lunch break,

Be sure to have a haro hat with you when entering the plant,
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10,

12.

13,

14,

15,
6.

7.

Know the overall Controller's Organization (Part B).

Remember that there are two clocks: & scenario time and a clock time.
Identify the players by name and function

Identify yourself at all times to all players. Wear T-shirts or tags
as provided by PECO,

Identify the phone (or radic for field teams) you will use to maintain
communications with lead controllers.

Position yourself in order to maximize your effectiveness in issuing
mossages and observing the players.

Be wsure you understand the player's scenario script and the master
scenario.

Keep the play on schedule by checking your script.
Issue the message on time. Make sure the players understand it.

Remember to call the Lead Controller or MHead Controller to report on
status of players actions (f off o hedule or (f in doubt about what to
do. Call for advice (f players depart signicantly from the scenario
script which will create a major delay. If necessary, intervene with
player action and put players back on scenario track.

Allow the players reasonable flexibility to do their functions and
demonstrate their skill, knowledge, and initiative.

Identify the federal evaluators(s). Make wsure they are reasonably
avare of all your actions and those of the players.

Make notes on good and bad points of players' actions, the strongths
and  weaknesses, and areas for improvements. 'lse the Evaluators's
Critique Sheets.

Attend the post-exercise critique session to provide your comments and
recommendations to the Chief Controller on what happened.

Identify the players' leaders. Work with them as appropriate.

If & roal emergency occurs and this affects the players, call off your
poicion of the exercise, and notify (later) tmmediately.

Be st your post at least 20 minutes prier te any player action
commencoment . Set vourself up.

1=}




18. The federal evaluators will not issue '"surprise" messages or direct
"surprise'" actions at the players. They must work through the
controller. This is essential for the success of the exercise.

19. Controllers and feder:z. evaluators do not have to follow the radiation
exposure control practices for the simulated radiation levels from the
emergency exercise scenario. However, the players must follow the
radiation protection rules Controllers and evaluators will be exempt
from accountability and have access to all areas.

DON'Ts

1. Don't leave your post at key times.

2. Don't prompt the players to take action.

3. Don't coach the players.

4. Don't criticize the players' actions during the play.

5. Don't forget to call the lead controllers to seek advice or help as
necessary.

6. Don't allow the media/other external influences te distract the
players. No interviews with players are allowed.

T Don't allow free play tc be interjected into the exercise scenario.

8. Don't allow simulation when equipment and facilities are available

except for causing flow discharge of fire extinguishers, etc.
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SUMMARY OF EXERCISE SCENARIO
NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STAIION

Unit 1 is operating at full power and has accumulated eight full power
months of operation since the previous refueling. At that time, 15 fuel
assemblies of a new design were installed so that they could be qualified
under commercial operating conditions. The 15 fuel assemblies represent
about 2 per:ent of the fuel in the core. All power generation equipment is
operating, and all safety system equipment is operable.

At 1105, fire is reported at the instrument air compressor 1AK101. Offsite
assistance is required since the fire is spreading and threatens the nearby
lube oil storage tanks. The fire is reported extinguished at 1145.

%" UNUSUAL EVENT should be dec).red *¥**
Fire

A spurious "High Steam Flow" alarm causes isolation valves in two wain steam
lines to trip shut. The resulting transient causes isolation of the other
main steam lines, due to high steam flow, and reactor scram. The spurious
alarm occurs at 1315.

*#% UNUSUAL EVENT should be declared **¥*
Unplanned reactor scram

The thermal/mechanical transient resulting from the unbalanced isolation of
the main steam lines and reactor scram caused damage to the 15 new design
fuel assemblies. VPins holding fuel rods in the upper and lower tie plates
shattered, and fuel rod spacers became dislodged. The mechanical damage to
the fuel is not an immediate cause of increased primary system activity, but
it has resulted in significant loss of cooling flow paths at both lower and
upper ends of the assemblies and the fuel begins heating up. The transient,
with peak pressure of 1170 psig, also causes reactor vessel head seal
leakage and cracks in the piping of several safety/relief valves (SRV)
discharge lines at the point that they enter the drywell floor. The reactor
vessel head seal leakage will cause pressurization of the drywell if reactor
pressure is maintained, while the cracks in the SRV discharge piping will
cause pressurization of the drywell if reactor pressure is reduced. At
approximately 1345, reactor depressurization is begun.

By 1400, drywell pressure has reached 2.4 psig and radiation levels are 2.0
R/hr. Reactor coolant and drywell atmosphere samples indicate that nearly
all the radioactivity is Xenon and Krypton. RHR A and B pumps are lined up
for suppression pool cooling mode.

At 1430, the control room is notified that an assistant plant operator has
been found unconscious and bleeding from a head laceration. He was on
routine inspection of the radwaste enclosure und was found lying in a puddle
that appears to be leakage from the fuel pool holding pump (00P340).
Drywell radiation level has increased to 14 R/hr at 1500 and reaches 100

R/hr at 1600. Sample analysis continues to indicate primarily noble gases
in the drywell atmosphere.




#¥%% ALERT should be declared ***
Containment radiation monitor reading exceeds 100 R/hr

At 1615, it is noted that the discharge flow of RHR pump B has started
decreasing. Personnel are sent to investigate the cause. At 1630, airborne
rad:ation levels in the secondary containment rise significantly due to
leakage from the primary containment. Evacuation of the Unit 1 reactor
building is ordered. Contact is lost with the personnel investigating the
RHR pump problem, and a search is begun.

By 1700, reactor coolant activity indicates more than 300 pCi/gm of I-131
equivalent and drywell radiation level is 400 R/hr. Drywell pressure is
leveling off at 4.5 psig. HPCI and RCIC have been secured, and the vessel
is being filled with available LPCI and core spray pumps.

At 1715, the CO, portion of the fire protection system is declared in-
operable due to decreasing tank pressure. A fire watch should be
implemented until the system is restored. Alarms sound at 1730 indicating a
fire in the East RHR heat exchanger room on el 177 ft-0 in. Reports are
received that the fire has disabled both RHR B&D pump motors. Cause of the
fire is unknown, but it is fueled by scaffolding material brought there in
preparation for an inspecticn of the RHR heat exchangers. Station fire
fighters are able to extinguish the fire.

At 1730, drywell radiation level has reached 1,000 R/hr.

#%% SITE EMERGENCY should be declared **%
(Containment radiation monitor reading exceeds 1,000 R/hr.)

At 1800, the Standby Gas Treatment System (SGTS) effluent monitors detect
radioactive releases. Subsequent analyses of SGTS exhaust samples indicate
releases are approximately 0.1 Ci/second of noble gases. Meteorological
conditions are not expected to change significantly for 12 to 24 hours.
Wind is from the South Southeast (158°) at 3 mph.

Reactor pressure is near 30 psig at 1830. Containment radiation level is
now 2,000 R/hr, and drywell pressure is approximately 4 psig. The control
room is notified that the result of the 1830 sample of the cooling tower
blowdown is /N6 pCi/cc. Samples taken at 1815 and 1845 were both negative.
At 1845, status lights on the control board indicate the containment purge
isolation valve (HV-57-114) has backed off the fully-closed position. The
valve does not respond to controls. At 1900, radioactive releases have
increased to levels corresponding to site boundary-whole Lody dose rate of
2 mrem/hr and thyroid dose rate of 4 mrem/hr. Although there is as yet no
confirming indication in the control room, the release is coming from
leakage pass the closed isolation valve (HV-57-115) on the containment purge
line. Drywell radiation level has increased to 4000 R/hr.
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At 1915, status lights indicate that the containment purge line isolation
valve (HV-57-115) is unseated and it also fails to respond io controls.
Effluent releases increase rapidly, and ventilation exhaust monitors exceed
the General Emergency Action Level by 1930 hours. Drywell radiation level
reaches 10,000 R/hr.

%% GENERAL EMERGENCY should be declared #¥%¥
Potential or actual effluent releases correspond to 5 rem/hr thyroid or
containment monitor reading exceeds 10,000 R/hr

Personnel in the reactor building report that it will require 10 hours to
terminate the release from the containment purge line. At 1945, radioactive
releases level off at values corresponding to offsite whole body and thyroid
dose rates of 800 mrem/hr and 11,000 mrem/hr, respectively. Wind speed has
increased to 4 mph but continues from the South Southeast.

At 2040, CS pump A trips. CS pumps B and D are manually initiated. CS pump
C is tripped. Personnel are dispatched to diagnose the problem.

At 2145, the release is terminated by repair of the containment purge line
valves. UDe-escalation of the emergency to SITE EMERGENCY and later to ALERT
status is now feasible.

At 2145, the exercise will be terminated after the plant has demonstrated
recovery. ;
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DETAILED SCENARIO FOR UNIT 1
NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
July 25, 1984

Initial Conditions

Unit 1 is operating at full power and has accumulated 8 full power months of
operation since the previous refueling. At that time, 15 fuel assemblies of
a new design were installed so that they could be qualified nnder commercial
operating conditions. The 15 fuel assemblies represent about 2 percent of
the fuel in the core. On two occasions in the past three months, Unit 1 has
experienced reactor trips caused by spurious main steam isolation valve
(MSIV) closure signals. All power generation equipment is operating, and
all safety system equipment is operable.

The initial plant and reactor system values are shown in Table 1.

The Meteorological conditions at 1100 are characterized by the influence of
an almost stationary high pressure area centered over Greenwich,
Connecticut. The clockwise flow around its center is evident by the
following ground level Limerick Generating Station Met tower data:

Wind direction Southeast (137 degrees)
Wind speed 5.2 mph

Temperature 71°F

Delta Temperature =1.3"%

Sigma Theta 6.7 degrees azimuth

The National Weather Service indicates that the high is expected to slowly
drift to the south during the next 12 to 24 hours. Skies will remain sunny
with light winds gradually backing to the South Southeast.

a8=1




1100

1105

1145

1200

1315

1316

1317

Reactor power is 100 percent, reactor pressure and water level are
1020 psig and +35 in., respectively. Drywell pressare and
temperature are 0.6 psig and 130°F, respectively.

Control room is notified of a fire in the turbine enclosure at el
217 £t-0 in. Instrument air compressor 1AK101 is on fire.
Offsite assistance is required since the fire is spreading and
threatens the nearby lube oil storage tank.

#*%UNUSUAL EVENT should be declared¥*

EP-101-5 Fire: Fire in protected area lasting 10 minutes or more
after ianitial attempts to extinguish it as indicated by observa-
tion or fire alarm on OA(B)C850.

The control room is notified that the fire in the turbine
enclosure is extinguished.

Reactor continues to operate at full power.

A spurious high steam flow signal causes main steam isolation
valves (MSIV) HV-41-1F028A and C to shut.

The remaining MSIVs close due to high steam flow.

The reactor scrams.

The reactor pressure increases to 1,170 psig.

Three groups of safety relief valves (SKVs) open.

The reactor water level decreases.

***UNUSUAL EVENT should be declaredi*

EP-101-12 Unusual Shutdown: Shutdown other than normal controlled
shutdown and for the purpose of placing the plant in a safer
condition.

The reactor pressure and water level decreased to 1,050 psig and
=38 in., respectively. The SRVs have closed except for two SRVs

which the operator has kept open in order to control pressure.

HPCI and RCIC systems are initiated on low-low water level.
Standby gas treatment system (SGTS) is initiated.

-

The reactor pressure has decreased to 1,040 psig.
Reactor water level has decreased to =40 in.

Drywell pressure and temperature begin to increase due to reactor
vessel head seal leakage and cracks in SRV discharge lines. The
reactor water level begins to increase due to HPCI and RCIC
injection.
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1325

1330

1345

1400

1430

1430

1500

1545

Reactor pressure and water level are 1,025 psig and +50 in.,
respectively. Drywell pressure has increased to 1.5 psig which
results in a high drywell pressure alarm in the control room.

HPCI pump is manually operated for pressure level control.

Drywell pressure has increased to 1.68 psig.

Containment group isolations occur.

HPCI is initiated in injection mode and trips at +54 in. Once
the high level signal clears, HPCI is initiated and operated for

pressure/level control.

Reactor pressure and water level are 1,00) psig and +50 in.,
respectively.

Containment radiation level is 1 R/hr.
Depressurization of the reactor using SRVs is begun.

Reactor pressure and water level are 860 psig and +50 in.,
respectively.

Drywell pressure is 2.4 psig.
Containment radiation level is 2 R/h}.

Reactor coolant and drywell samples indicate that nearly all the
radioactivity is Xenon and Krypton.

RHR A and B pumps are lined up for suppression pool cooling mode.

The wind speed has decreased to 4.8 mph. the wind direction is
from the Southeast (145 degrees).

Reactor pressure is 670 psig.
Reactor water level is being maintained at +50 in.

The control room is notified of a contaminated injury in the
radwaste enclosure.

Cooldown and depressurization of the reactor continues.
Reactor pressure is 560 psig.

Drywell pressure is 4.0 psig.

Drywell radiation level has increased to 14 R/hr.

Reactor pressure is 440 psig. Core spray (CS) and RHR in the LPCI
node are initiated.
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1548

1600

1615

1630

1650

1720

1715

1730

1730

RHR A and B pumps are returned to suppression pool cooling mode.

Drywell radiation level has increased to 100 R/hr. Sample
analysis reveal primarily noble gases in the drywell atmosphere.

#*%ALERT should be declaredi*

EP-101-8 Damage of Fuel: Containment post-LOCA radiation monitor
greater than 100 R/hr.

RHR pump B flow decreased to 500 grm. Personnt. are sent to
investigate the cause. Reactor pressure and water level are
380 psig -nd +50 in., respectively.

The control room is notified that the airborne radiation levels in
the reactor enclosure have risen significantly and exceed 10 MPC.
The high airborne radiation levels are due to small leakage from
the primary containment.

Evacuation of the Unit 1 reactor enclosure is ordered.

The wind speed has decreased to 4.1 mph. The wind direction is
from the South Southeast (151 degrees)

The control room is notified that the person investigating RHR
pump B is unaccounted for. A search is begun.

Reactor pressure is 300 psig.
Drywell pressure is leveling off at 4.5 psig.
Drywell radiaticn level is 400 R/hr.

Reactor coolant activity sample results indicate more than
300 uCi/gm of I-131.

RCIC and HPCI pumps are manually tripped.

Reactor vessel is flooded with CS and LPCI.

A low pressure alarm from the CO; storage umit 00S133 is received.
The control room is notified that the CO, portion of the fire
protection system is inoperable due to low tank pressure. A
continuous fire walch is established for those areas in which
redundant systems or components could be damaged.

Annunciator alarm on the fire protection panel in the control room
is received. The alarm indicates that the fire is located in the
RHR heat exchanger and pump room at el 177 ft. RHR pump B trips.
Control room is notified that the fire has disabled the motors for

both RHR pumps B and D. Cause of the fire is unknown, but it is
fueled by scaffolding material brought there in preparation for an
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1745

1800

1830

e

1900

| TN g R e - RS Y P R e e PR TR N CampRpy

inspection of the RHR heat exchangers. Offsite assistance is not
required to extinguish the fire.

Drywell radiation level reaches 1,000 R/hr.
#*#%*SITE EMERGENCY should be declared*

EP-101-8 Damage of Fuel: Containment post-LOCA radiation monitors
greater than 1,000 R/hr.

LPCI is tripped once the reactor vessel is flooded.

Cooldown is continued by circulating reactor vessel inventory
through the SRVs to the suppression pool using available CS pumps.

SGTS effluent monitor detects radioactive release concentration of
0.01 pCi/cc. Subsequent analyses of SGTS exhaust samples indicate
releases are approximately 0.1 Ci/second of Noble gases. The wind
is from the South Southeast (158 degrees) at 3 mph.
Meteorological conditions are not expected to change significantly
for 12 to 24 hours.

Reactor pressure is 30 psig.
Containmeat drywell radiation level is 2,000 R/hr.
Drywell pressure is 4 psig.

Status lights on the control board indicate the containment
isolation valve HV-57-114 in the containment purge system has
backed off the fully closed position. Repeated attempts to close
the valve are unsuccessful.

Drywell pressure is 3.8 psig. Reactor enclosure local radiation
levels in the area of the containmeant purge system line are
increasing.

The control room is notified that the result of the 1830 sample of
the cooling tower blowdown is 7N6 pCi/cc. Samples taken at 1815
and 1845 were both negative.

Analysis of 1830 sample indicates that at least 60 percent of the
activity is Technetium-99M.

Radioactive releases have increased to levels corresponding to
site boundary-whole body dose rate of 2 mrem/hr and thyroid dose
rate of 4 mrem/hr. The releases are due to leakage pass the
closed isolatiou valve HV-57-115 in the containment purge line
although there is no indication in the control room.



1915

1930

1945

2000

204C

2115

2130

2145

2230

Status lights on the control board indicate that the outboard
containment purge line isolation valve HV-57-115 is unseated.

Repeated attempts to close the valve are unsuccessful. Effluent
releases increase rapidly.

Personnel investigating the purge valves report that it will
require 10 hours to terminate the release.

North stack effluent radiation monitor indicates 10 uCi/cc.
Radiation releases correspond to offsite whole body and thyroid
dose rates of 800 mrem/hr and 11,000 mrem/hr, respectively.

Drywell radiation level reaches 10,000 R/hr.
#¥*GENERAL EMERGENCY should be declared***

EP-101-6 Radioactive Release: Projected thyroid dose greater than
5 rem at the site bouandary or

EP-101-8 Damaged Fuel: Containment post-LOCA radiation monitor
greater than 10,000 R/hr.

The wind speed increased to 4.0 mph. The wind direction remains
from the South Southeast.

North stack effluent radiation monitor indicates 10 uCi/cc.
Drywell pressure is 3.2 psig.

CS pump A trips. CS pumps B and D are manually initiated. CS
pump C is tripped.

Drywell radiation levels off at 1.8 x 10* R/hr.

Drywell pressure is 2.5 psig. Drywell radiation level is
18,000 R/hr. Personnel investigating the seizure of CS pump A
report that they have encountered high radiation fields and it
will be some time before they can enter the area.

Drywell pressure is 2.3 psig. Drywell radiation level is
17,000 R/hr. North stack effluent radiation monitor indicates
10 uCi/ce.

The containment purge line valve HV-57-115 is repaired. Releases
Lo the atmosphere are terminated.

Deescalation of emergency to SITE EMERGENCY and later to ALERT
status is now feasible.

Exercise is terminated after the plant has demonstrated recovery.
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Reactor Level
Reactor Pressure
Reactor Power

Core Plate DP

Core Flow

Total Steam Flow
Total Feedwater Flow
Condenser Vacuum

Hotwell Level

" CRD Charging Pressure

Inst. Gas to ADS Pressure
Equip. Drain Coll Tank Level
Equip. Drain Surge Tank Level
cloor Drain Coll Tank Level

Floor Drain Surge Tank Level

Hy; Concentration
0, Concentration

SGTS Flow

North Vent Stack Concentration

Limerick Generating Station Initial Plant and Reactor System Values

333

inches

1020 psig

% Full Power

% Full Power

1b/hr x 108
1b/hr x 108
1b/hr x 108
inches Hg
inches

psig

psig

feet

feet

feet

feet

%

%

cfm

5N6 /4C1/cc

TABLE 1

Drywell Press

Drywell Atmos Temp
Supp Pool Press

Supp Pool Temp

Supp Pool Level

Main Stm Line Rad Mon
Containment Rad Level
Cond Stor Tank Level
RCIC Flow

HPCI Flow

RHR A Flow

RHR B Flow

RHR C Flow

RHR D Flow

Core Spray A Flow
Core Spray B Flow

RHR Hx Outlet Temp

RHR SW Inlet Temp

North Vent Stack Release Rate

£ £

cbbbbbkLE]

0

.|

_80

_80

psig
oF
psig
°F
feet
mR/hr
R/hr

feet

gpm

gpm
gpm
gpm
gpm
gpm
gpm
°F

°F

7P2 /4C1/sec



SIGNIFICANT EVENTS TIME LINE
NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION

-

Emergency
Classification Time Scenario Event
None 1100 Initial Conditions
. Unit I at Full Power
. All power generation
equipment operating
. All safety systems
operable
. Meteorological conditions
L Stable
. Wind velocity 5.2 mph
from 137° (Southeast)
None 1100 Exercise Starts
UNUSUAL EVENT 1105 Fire is discovered at instrument air
compressor l1AK101 which threatens
Lube 0Oil Storage Tank 4
»
»
UNUSUAL EVENT 1145 Fire is reported extinguished
2C-1

Expected Actions

Fire Fightinrg Group responds
to fire

Offsite fire assistance is
required

Local fire company
responds

Unusual Event should be
declared

Internal Notification
Offsite Agencies Notified



. SIGNIFICANT EVEH' LINE (Cont) .

Emergency
Classification Time Scenario Event Expected Actions
UNUSUAL EVENT 1315 Reactor scrams on spurious Main '
Steam Isolation Valve (MSIV)
closure signal . Reactor operators follow
. Safety Relief Valves standard operating procedures
(SRVs) open and emergency procedures
. Reactor level decreases . Unusual Event Declared
. Standby Gas Treatment . Internal notification
System (SGTS) initated . Offsite agencies notified
UNUSUAL EVENT 1330 Drywell "Hi-Pressure'" setpoint
of 1.68 psig is exceeded '
. Containment group isolation . Isolation valves on instrument
occur nitrogen lines opened to
reestablish manual control of
SRVs.
. HPCI placed on manual control
. Operators attempt to stop
leakage by backseating of
valves
UNUSUAL EVENT 1345 Drywell pressure increase continues * Depressurization of reactor '
using SRVs is begun
UNUSUAL EVENT 1400 Reactor coolant and drywell samples l

indicate that nearly all radio-
activity is Xenon and Krypton

UNUSUAL EVENT Worker is injured and radioactively . Search and Rescue/First Aid '
contaminated in the Radwaste Group dispatched
Enclosure . Emergency medical First Aid
administered
. Personnel contamination survey
performed
. Personnel decontamination
performed
. Offsite medical assistance

requested from hospital



Emergency

Classification Time
ALERT 1600
ALERT 1615
ALERT 1630
ALERT 1650
ALERT 1700
ALERT 1715

SIGNIFICANT zvzm’ LINE (Cont)

Scerario Event

Drywell Radiation Level has
increased to 100 R/hr

RHR pump B flow decreases to
500 gpm

Control room is notified that
significant airborne activity
levels are detected in the
reactor enclosure

Contact is lost with personnel
investigating RHR pump B

Reactor coolant sample indicates
activity of more than 300uCi/gm
of 1-131 equivalent

Low pressure alarm from CO; storage
tank of the Fire Protection System

2C-3

Expected Actions

Alert should be declared

. Offsite notification

. Internal notification

. Technical Support Center
activated

. Operations Support Center
activated

. Offsite emergency teams

placed on standby
. State and County EOCs
partially activated

Personnel dispatched to
investigate cause of reduced
flow

Local evacuation of reactor
enclosure ordered

Search and Rescue/First Aid
Group dispatched to find
missing person.

The Search and Rescue/First
Aid Group finds the person
and escorts the individual
out of the affected area.

The individual is not injured
or contaminated.

Personnel are sent to
investigate CO; portion of
fire protection system



Emergency

Classirication Time
ALERT 1730
SITE EMERGENCY 1730
SITE EMERGENCY 1800
SITE EMERGENCY 1845
SITE EMERGENCY 1900

SIGNIFICANT EVEITS’ LINE (Cont)

Scenario Event

Alarm indicates that there is a
fire in the RHR heat exchanger and

pump room

Drywell radiation level has
increased to 1000 R/hr

North Stack efflueht monitors
detect radioactive concentrations
of 0.01 pCi/cc

Status lights on control board
indicate 1 of 2 isolation valves

on containment purge line has backed
off fully-closed position

Local rvadiation levels near the
containment purge line are increasing

Expected Actions

Fire Fighting Group responds
to fire and extinguishes it

Site Emergency should be

declared

. Notification of offsite
agencies

. Emergency Operations
Facility activated

. Headquarters Emergency
Support Center activated

. News Media Center
activated

. Field survey groups
deployed

L] State and Local EOCs
fully activated

Dose assessment team should
conclude that no protective
action required

Plant personnel will attempt
to get the valve closed



Emergency
Classification

SITE EMERGENCY
SITE EMERGENCY

GENERAL EMERGENCY

GENERAL EMERGENCY
GENERAL EMERGENCY
GENERAL EMERGENCY

GENERAL EMERGENCY

Time

1900

1915

1930

1945

2000

2015

2040

SIGNTFICANT zvnn'.l LINE (Cont)

Scenario Event

High radioactivity in cooling
tower blowdown reported

Status lights indicate that 2nd
isolation valve on containment purge
line is unseated

Drywell radiation level reaches
10,000 R/hr

North stack effluent radiation
monitor indicates 10 pCi/cc

Radicactive releases continue
Radioactive releases continue
Radioactive releases continue

Core Spray pump A trips

2C

5

Expected Actions

Dose assessment per EP-318
and EP-319

Continue sampling of blowdown
Perform notification in
accordance with EP-312

Personiel checking isolation
valves estimate 10 hours to
repair

General Emergency should be
declared

. Offsite notification of
agencies

. Dose projections should
continue

. Field surveys continue

and confirm that site
boundary doses are 200
mrem/hr whole body and
4,000 mrem/hr thyroid

PECo recommends evacuation of
nearby residents

State recommends protective
action of evacuation

Public alert sirens are
sounded

Personnel are sent to
investigate

Core Spray pump manually
tripped

Core Spray pumps B and D
started




Emergency
Classification Time

GENERAL EMERGENCY 2145

2230

SIGNTFICANT zmrr'm LINE (Cont)

Scenario Event

Containment purge line isolation
valves are repaired

Radioactive releases ended

Exercise Terminated

2C-6

Expected Actions

Field survey groups to l
confirm that releases

have stopped

Deescalation to Site Emergency

and later to Alert is

considered



NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Reactor Coolant Activity Concentrations (pCi/gm)

. Kr-85 Kr-85M K:-87 Kr-88 Xe-133 Xe-135 Total 1I-131 1-133 Total Gross
Noble Iodine Beta
Gas

1100-1330 *4.N2 8.N1 6.N& 2. 4. 4. **1.P2 5,N3 1.N1 8.N] 1.6P2
1330-1400 1.5 3.P1 2. &M 2.1 1.2P2 8.P2 2.N2 3.N1 1.5 1.P3
1400-1430 3. 6.P1 3.1 1.2 a2.5P2 2. 2.P3 6.N2 5.N1 2. 2.P3
1430-1500 1.P1  2.P2 1.2r2 5.2 1.P3 1.P3 6.P3 2.N1 1.0 4. 6.P3
1500-1530 2.P1 4.P2 2R %.rn im 2.P3 1.P4 8.N1 3.5 10. 8.P3
1530-1600 2.8P1 6.P2 3.P2 1.4P3 3.P3 3.P3 1.4P4 2.2 9. .M 1.P4

1600-1630 4.P1 8.P2 4.FP2 1.8P3 4.P3 4.P3 1.8P4 2.5P1 1.P2 2.5P2 1.P4
1630-1700 4.P1 8.P2 4.P2 1.9P3 4.P3 4.P3 1.8P4 9.P1 3.5P2 8.P2 1.P4
1700-1715 4.P1 8.P2 4.P2 2.P3 4.P3 4.P3 1.6 2.5P2 1.P3 2.93 9.P3
1715-1730 4.P1 9.P2 3.7P2 2.P3 4.P3 4.P3 1.6P4 6.P2 2.5P3 5.P3 8.P3
1730-1745 4.P1  9.P2 3a.R2 2.3 AP} 4.P3 1.6P4 8.P2 3.P3 6.P3 8.P3
.745-1800 4.2P1 9.P2 2.7P2 2.P3 4.2P3 4.P3 1.5P4 9.P2 3.5p3 7.P3 7.P3
1800-1830 4.5P1 9.P2 2.5P2 2.P3 4.2P3 4.P3 1.5P4 9.P2 3.5P3 7.P3 7.P3
1830-1900 4.8P1 1.P3 2.P2 2.P3 4.5P3 4.P) 1.5P4 9.P2 3.6P3 7.P3 6.P3
1900-1915 5.P1 1.P3 2.2 1.8P3 4.5P3 4.P3 1.4P4 9.P2 3.6P3 6.P3 6.P3
1915-1930 5.P1 1.P3 2.P2 1.8P3 4.5P3 4.2P3 1.4P4 9.P2 3.5P3 6.P3 >:P3
1930-2000 5.P1 1.P3 1.8P2 1.7P3 4.5P3 4.2P3 1.4P4 8.P2 3.P3 5.P3 5.P3
2000-2030 5.P1 1.P3 1.702 1.5P3 5.P3 4.2P3 1.2P4 8.P2 3.P3 5.P3 3:P3
2030-2045 5.P1  9.P2 1,692 1.5P3 5.P3 4.2P3 1.2P4 8.P2 3.P3 5.P3 5.P3

.2P4 8.P2 3.P3 5.P3 5.P3

-

2045-2100 5.P1 9.P2 1.502 1.3P3 5.P3 4.5P3
2100-2145 5.P1 8.P2 1.392 1.2P3 5.P% 4.5P3 1.2P4 7.P2 3.P3 5.P3 4.P3

*4 N2 = 4 x 10

w*1.P2

1 x 10

3A-1




*#1.N6 = 1 x 10~

**1.P1 = 1 x 100

. Kr-85
1100-1330 *1.N6
1330-1400 2.N4
1400-1430 8.N4
1430-1500 1.5N3
1500-1530 5.N3
1530-1600 1.N2
1600-1630  1.4N2
1630-1700 4.N2
1700-1715 1.N1
1715-1730 1.N]
1730-1745 2.N1

.765-1800 2.N1
1800-1830 2.1N1
1830-1900 5.N1
1900-1915 5.N1
1915-1930 1.
1930-2000 2.5.
2000-2030 2.5
2030-2045 2.5
2045-2100 2.5
2100-2145 2.5

6

NRC/FEMA OBSERVED EMERGENCY RESPONSE FXERCISE
LIMERICK GENERATING STATION
Drywell and Suppression Chambers Air Concentrations (pCi/gm)

Kr-85H

2.N5

1.5N2
3.N2
1.N1
2.N1
3.NM1

8.N1

1.P1
2.7%
5.P1
S.P
5.P1
4.5P1

4.5P1

Kr-87 Kr-88 Xe-133 Xe-135

2.N5

1.5N2
6.N2
1.N1
1.5N1

4.N1

1.P1
1.
1.7

1.P1

3.N2
6.N2
2.5N1
4.5N1

7.N1

1.7
1.P1
1.P1
2.71
2.5P1
4.5P1
9.P1
8.P1

8.P1

N&
.N2
.N1
.5N1

.N1

1
23
A 4
3
21
.P1
4
72
.8P2
P2
.5P2
3P

.5P2

3A-2

.N&

.N2

.N2

.2N1

.N1

.P1

"

Pl

23

21

8

22

.8P2

P2

.2P2

.2P2

Total
Noble

Gas

2.

5

4.

1.

N3

.N1

N1

.P1

+F3

2 2

" 4

P1

W

P2

N

P2

.P2

o &

P2

% 2

N

I-131

.N8

.N8

.5N7

.N7

.N7

.N6

N6

.N&

.N&

.N3

.5N2

.5N2

.N2

.N2

N1

=

1-133

.N9
.5N7
.N7
.N6
.N6
.N5
N5
.N4
.2N3
.N2
.N2
.N1
.5N1

.N1

.6P1
3

<SPl
.5P1

.5P1

Total

lodine

2.N7

8.N7

3.N6

7.N6

6.N6

3.N5

8.N5

8.N4

2.N3

6.N2

1.2N1

2.N1

5.N1

6.N1

3.P1

i.P

6.P1

Gross
Beta

4.N3
8.N1

5.N1

*%1.P1
2.P1
2.P1
4.P1
3.P1
1.5P2
2.P2
3.P2
4.pP2
2.2
2.P2

2.02




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENRATING STATION
Suppression Pool Activity Concentrations (pCi/gm)

I-131 1-133 Total Gross
Noble Beta

Gas

1100-1330 *5.N7 3.N8 7.N7 2.N5
1330~1400 2.N6 4.N6 2.N5 3.N5

1400-1430 1.5N5 5.N5 7.N5 7.N5

1430-1500 8.N5 3.N4 6.N4 6.N4
1500-1530 4.N&4 1.6N3 3.N3 2.5N3
1530-1600 2.N3 8.N3 1.4N2 1.N2
1600-1630 6.N3 2.5N2 4.N2 3.N2
1630-1700 1.N1 4.N1 6.N1 3.N1
1700-1715 5.N1 2. 3. -/
1715-1730 1.5 6. 1.7} 8.
' 1730-1745 1.8P1 3.P1 2.P1
1745-1800 **1.3P1 5.P1 8.P1 6.P1
1800-1830 1.7P1 7.P1 1.P2 T.P
1830-1900 2.0P1 8.P1 1.2P2 9.P1
1900-1915 2.3P1 1.2 1.4P2 1.2
1915-1930 2.5P1 1.P2 1.5P2 1.P2
1930-2000 2.7P1 1.1P2 1.6P2 1.1P2
2000-2030 2.9P1 1.1P2 1.6P2 1.2P2
2030-2045 3.1P1 1.2P2 1.7P2 1.2P2

2045-2100 3.3P1 1.302 1.8P2 1.3P2

2100~-2145 3.5P1 1.4P2 1.9P2 1.3P2

*S N7 =5 x 107/

‘II' #*1.9P1 = 1.3 x 10




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION

Reactor Enclosure Atmosphere PASS Sample Concentrations (pCi/cc)

Kr-85 Kr-85R Kr-87 Kr-88 Xe-133 Xe-135

1100-1315 *2.0N8 1.3N7

1315-1800
1800~1900
1900-1915
1915-1945

1945-2145

%*2.0N8 = 2 x 10~

1.7N8 3.6N7
1.2N8 2.4N7
5.0N9 9.8N8
7.0N10 1.4N8

4.0N10 8.4N9

#*]less than detectable

2.4N7
1.0N7
6.8N8
2.8N8
3.9N9

2.4N9

3.6N7
7.9N7
4.3N7
1.8N7
2.5N8

1.5N8

9.2BN7
1.5N6
8.5N7
3.5N7
4.9N8

3.0N8

3A-4

1.8N7
1.5N6
8.5N7
3.5N7
4.9N8

3.0N8

Total
Noble
Gas

I-131

2.0N6 **

4.3N6
2.4N6
1.0N6
1.4N7

8.5N8

1.8N10 7.2N10

1.8N9

2.0N9

2.0N9

2.0N9

I-133

wk

7.2N9
8.0N9
8.0N9

8.0N9

Total
lodine

*k

9.0N10
9.0N9
1.0N8
1.0N8

6.0N8

Gross
Beta
4.0N6
6.Nob
3.N6
1.0N6

1.047



.n-‘ I —

NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Post Accident Sampling System Readings (mR/hr)

From 1100 1330 1400 1430 1500 1530 1600 1630 1700 1715 1730 '
To 1330 1400 1430 1500 1530 1600 1630 1700 1715 1730 1745

System Distance Shield

Size

Drywell 15.ml 1 inch none - 0.3. 2.5 . 13. 23, 50. 90. 150. 250. 400.
Atmosphere 1 ft none - - 0.02 0.03 0.15 0.25 0.5 0.9 1.5 3.3 4.

1 inch 2" lead - - 0.01 0.02 0.1 0.2 0.4 0.7 1.2 2. 3.

1 ft 2" lead - - - - - 0.01 0.01 0.02 0.03 0.06 0.1
Reactor 10.ml 1 inch none 2.P3 1.6P4 4.P4 1.2P5 2.P5 3.P5 3.6P5 3.7P5 4.P5 4.2P5 4.4P5
Coolant 1 ft none 20. 160. 400. J3: 293 2.3 3.P3 3.6P3 3.7P3 4.P3 4.2P3 4.4P3

1 ft 2" lead 0.4 5 R 8. 25. 40. 60. 70. 3. 80. 85. 90.

1 £t 4" lead 0.01 0.06 0.16 0.5 0.8  F 1.4 1.5 1.6 ) 1.8
Gas Stripped i15 ml 1 inch none 1.5P3 1.2P4 3.P4 9.P4 1:50% 2.20% 2.705 X205 3.5 3.P5 3.P5
From Reactor 1 ft none 15. 120. 300. 900. .53 2393 3.773 3.F% 303 A A0
Coolant 1 ft 2" lead 0.3 2.5 6.0 18. 30. 44 55. 60. 60. 60. 60.

1 ft 4" lead - 0.05 0.1 0.4 0.6 1. | 1:2 1.2 1.2 .2
Suppression 10 ml 1 inch none - - - - 0.15 0.7 2.0 30. 90. 500. 1.5P3
Pool Liquid 1 ft none - - - - - 0.01 0.02 0.3 0.9 - 15.

1 inch 2" lead - - - - - - 0.01 9.2 0.7 4. 12.
Ambient Radiation Level 0.2 0.2 0.7 - 4 3 3. 5. 8. 10. 15.

3B

1




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Post Accident Sampling System Readings (mR/hr)

From 1745 1800 1830 1900 1915 1930 2000 2030 2045 2100
To 1800 1830 1900 1915 1930 2000 2030 2045 2100 2145
System Sample Distance Shield
Size

Drywell 15.ml 1 inch none 600. ROO. 1.5P3 1.P3 2.5P3 4.5P3 4.P3 4.P3 3.5P3 3.P3
Atmosphere 1 ft none 6. 8. 10. 15. 25. 45. 40. 40. 5. 30.

1 inch 2" lead 4. 6. 4, 13, 20. 35. 5. 5. 30. 25.

1 ft 2" lead 0.15 0.2 0.3 0.4 0.7 .2 1.1 1.1 1.0 0.8
Reactor 10.ml 1 inch none 4.4P5 4L.4P5 4.4P5 4.P5 4.P5 3.8P5 3.4P5 3.4P5 3.4P5 3.4P5
Coolant® 1" ft none 4.4P3 4.4P3 4.4P3 4.P3 4.P3 3.8P3 3.4P3 3.4P3 3.4P3 3.4P3

1 ft 2" lead 90. 90. 90. 80. 80. 80. 70. 70. 70. 70.

] £t 4" lead 1.8 1.8 1.8 1.6 1.6 1.6 1.4 1.4 1.4 1.4
Gas Stripped 15 ml 1 inch none 3.P5 ».?5 3.P5 2.7P5 2.7P5 2.5P5 2.3P5 2.3P5 2.0P5 1.8P5
From Reactor 1 ft none »F3 3P 3P 2.3 2.3 3.593 32.99% 2.3 2.8 1.8
Coolant 1 ft 2" lead 60. 60. 60. 55. 55. 50. 45. 45. 40. 40.

] ft 4" lead 1.2 1.2 2.2 A:3 1:3 1.0 1.0 0.9 0.8 0.8
Suppression 10 ml 1 inch none 4.P3 5.pP3 6.P3 7.P3 7.5P3 8.P3 B8.P3 8.5P3 8.5P3 B8.5P3
Pool Liquid none 40. 50. 60. 70. 75. 80. 80. 85. 85. 85.

1 inch 2" lead 30. 40. 50. 33. 60. 65. 65. 70. 70. 70.
Ambient Radiation Level 15 20. 20. 20. 20. 25 295 25. 2. 25.

3B-2



NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
North Vent Release Data (Source Term)

Time Interval
North Vent Stack Flow(cfm)

Stack Concentrations (uCi/CC) of
release

Kr-85
-85M
-87
-88

Xe-133
-135

I-131
-133

1315~
1800

3000.

.ON8
.2N7
.2N7
.ON7
.8N6
.8N6
.ON11
.ON11

COMN M O = PN

North Vent Stack Release Rate (pCi/sec)

Kr-85
-85M
-87
-88

Xe-133
=135

I-131
-133

Exposure Rate from 100 ml
3 Sawple at 1." (mR/hr)

-9
*3.N5 = 3 x 10
**1.4P2 = 1.4 x 10%

2.8N2
6.N1
1.7N1

3C-1

1800~
1900

3000.

3.N5
7.N4
2.N4
1.5N3
3.N3
3.N3
5.N7
2.N6

23
P2
.73
P
» 03

WO PPN W—W

1500~

1915

3000.

NDWO = 500N e

s |

WO 00w

10.

N&
.N3
N4
.N3
.N2
.N3
-N5
N4

.4P2
.P3
P2
R 4
L4P4
.3P4

.0P2

1915
1945

3000

WN=Io~Ne BN

e 10 W OV W0

.N2
N1
.N2
N1

N3
.N2

PS5
.3P5
.P6
.P6
.6P6
P4
.3P4

.9P3

1945~
2145

3000.

N2
.2N1
N1

.26N2
.3N1

WU N~ O

P4
.8P6
PS5
.8P6
.5P6
.P6
.7P4
.0P5

RSN W~WY




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
North Vent Stack Effluent and Sample Data

Gaseous Effluent Monitor Readings
(pci/ce)

Low Range 2LE-076

Mid Range 1IME-076

High Range 3HE-076
Composite Channel (pCi/sec)
4TE-076

Increase in Readings from lodine
Collection Cartridge

Normal Range Detector 2/5
IE-075 (uCi/cc)

Dose Rate from Unshielded
Cactridge (mR/hr/minute)

Dose Rate from 2" Lead
Shielded Cartridge
(mR/hr/minute)

Dose Rate from Unshielded Stack
Sample (mR/hr)

15 ml sample
100 ml sample
750 ml sample

Dose Rate from 2" Lead Shielded
Stack Sample (mR/hr)

15 ml sample
100 ml sample
750 ml sample

-3
*§.5N3 = 8.5 x 10
4. P4 = 4 x 109

1315~
1800

5.0N6

7.0

1.0N10

3C-2

1800~
1900

*8.5N3
9.N3

1.2P4

2.5N6

o o
-~ o

1900~ 1915~ 1945~
1915 1945 2145

2.6N2 Qff-Scale Off-Scale

3.N2 . 8 15.
- 5. 15.
k4, Pb 7.P6 2.P7

Off-Scale Off-Scale Off-Scale

1. 120. 240.

- 2.4 3
1.6 300. 600.
10. 1.9P3 4.P3
80. 1.5P4 3.P4
.03 6. 10.
0.2 40. 80.
1.6 300. 600.



NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Meteorological Parameters

Wind Speed - mph

Ground
Elevated

Wind Direction - deg azm

Ground
Elevated

Sigma Theta - deg azm
Ground
Elevated

Delta T - deg F

Ground
Elevated

Temperature - deg F

Elevated

1100- 1400~ 1630- 1800~ 1945~
1400 1600 1800 1945 2400 |

5.2 4.8 4.1 3.0 4.0

7.1 6.3 5.1 3.1 4.3
137 145 151 158 158 l
146 152 157 158 158

6.7 11.0 10.6 10,2 ‘

5.9
8.0 6.9 13.6 12.9 12.4

1.3 7 2.3 2.1 -2.1
-1.1 1.3 «2.3 2.1 2.1 ‘
71 75 82 79 16

JC=3




NKC/FEMA Observed Emergency Response Exercise
Limerick Generating Station
Whole Body uose Rate Along Centerline of Plume (mR/hr)

Mistance (Miles) 0.5 1 3 3 4 5 6 7 £ El 10
ke lease |
Arrvival Time 1810 1820 1840 1900 1920 1940 1956 2011 2026 2041 205>
Reading 0.14 0.05 0.02 0.01 ——— ——— ———— ——— —— ——— -———
Release 2
Arrival Tiwme 1910 1920 1940 1956 11 2026 2041 2056 2111 2126 2141
Keading 0.38 0.13 0.05 0.02 0.01 ——— ——— ——— -———— -——— ——
Release 3
Arrival Time 1925 1935 1952 2007 2022 2037 2052 2107 2122 2137 2152
Reading 63. 24. 6. 3.6 23 1.5 1.0 0.8 0. 0.5 0.4
Release &
Arrival Time 1952 2000 2015 2030 2045 2100 2115 2130 2145 2200 2215
Reading 150. 55. 19. 8. 5.0 3.5 2.6 3.9 1.6 1.2 1.0

End of Releases 2152 2200 2215 2230 2245 2300 2315 2330 2345 2400 2415

Ncte: Use these values for areas shaded red;
0.5 of these values for areas shadded “lue;
0.3 of these values for areas shaded o: nge; .
0.1 of these values tor arcas shaded yellow;
0.01 of these values for areas shaded green




NRC/FEMA Observed Emergency Response Exercise
Limerick Gemerating Statiom
SAM-11 Readings Along Centerline of Plume (cpm above background)

Distance (Miles) 0.5 k. - 3. 4. . 6. 7. 8. 9. 10.
Release 1
Acrrival Time 1810 1820 1840 1900 1920 1940 1956 2011 2626 2041 2056
R ding -——— ———— ———— ———— -——— ——— ——— ———— ———— —— ————
Relecase 2
Arrival Time 1910 1920 1940 1956 2011 2026 2041 2056 2111 2126 2141
Reading 140. 50. 19. 9. ——— -—— ——— ——— -—— ———— -
Release 3
Arrival Time 1925 1935 1952 2007 2022 2037 2052 2107 2122 2137 2152
Reading 2.P4 *8.5P3 2.8P3 1.1P3 710. 510. 390. 310. 250. 200. 150,
Relecase &
Arrival Time 1952 2000 2015 2230 2045 2100 2115 2130 2145 2200 2215
Reading 8.P4 3.3P4 1.P4 4.P3 2.5P3 1.8P3 1.3P3 1.1P3 850. 700. 600.
End of Releases 2152 2200 2215 2230 2245 2300 2315 2330 2345 2400 2415
Note: these values for areas shaded red;

Use

0.5 of these values for areas shadded blue;

0.3 of these values for areas shaded oramge;
0.1 of these values for areas shaded yellow;
0.01 of these values for areas shaded green

*8.5P3 = B.5x10°

3b-2



NRC/FEMA Observed Emergency Response Sx~-rcise
Limerick Gencrating Station
I-131 Concentcz2iion Zenterline of Plume (p7i/cc)

bistance (Miles) 0.5 1.6 2.0 3.0 4.0 590 6.0 7.0 20 3.0 10.

Release )
Arrival Time 1810 18:0 1840 1900 1920 1945 195¢ 2011 202¢ 2041 2055

Reading sien e - - - ——— - ——— - oo ~re=

Kelease 2

Arrival Time* 1910 1920 1940 1956 2011 2026 2041 2056 2110 2826 2158
Reading 1.4N9 5.N6 1.7¥K)  7.N11 ———- ——— ———— ———- - --- -
Release 5
Arrivai Tiume 1925 1935 1952 2007 2022 2037 2052 2107 2122 2137 2152
Rcading 2.3N7 8.N8 2.8N8 1.3N¢ 7.N9 5.IN9  4.N9 3.N9 2.589 2§ 1.5N9
Release 4
Arrival Time 1952 2000 2015 2030 2045 2100 2115 2130 2145 2200 2715
Reading 7.N7 2.5N7 9.N8 3.9N8 2.5N8 1.8N% 1.3N8 1.N8 8 N9 TN 6.N9
End of Releases 2152 2200 2215 2230 2245 2300 2315 2330 2345 2400 2415

*1.4N9 = 1.4x10 ¢
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Distance (Miles)

Release 1
Arrival Time
Reading

Release 2
Arrival Time*

Reading

Release 3
Arrival Time
Reading

Release &4
Arrival Time
Reading

End of Releases

NRC/FEMA Observed Emergency Response Exercise
Limerick Generating Station

Inhalation Thyroid Dose Rate Along Centerline of Plume

1.0 2.0 3.0
1820 1840 1900
1920 1940 1956
2.2 0.8 0.3
1935 1952 2007
320. 110. 50.
2000 2015 2030
1060.  380. 160.
2200 2215 2230

3D-4

4.0

1920

2011

2022
30.

2045
100.

2245

5.0 6.0 7.0
1940 1956 2011
2026 2041 2056
2037 2052 2107
22. 16. 12.
2100 2115 2130
70. 55. 40.
2300 2315 2330

2345

9.0 10.
2041 2056
2126 2141
2137 2152
8.2 6.9
2200 2215
27. 23.
2400 2415




NRC/FEMA Observed Emergency Response Exercise
Limerick Generating Station
Whole Body Does Rate at Various Field Momitoring Location (mR/hr)
with Plume Front Arrival Times

Field Monitoring

~_ Location NNW-0 NW-1 NNW-1 N-1 N-2 NW-2.1 NNW-2.1 NNW-2.2 Nw-2.2
Arrival Time 1816 1826 1832 1830 1840 1840 1842 1852 1852
WB Dose Rate 0.06 — 0.03 — ——-- e p— B —
Arrival Time 1916 1926 1932 1930 1940 1940 1942 1950 1950
WE Doso Rate 0.14 ———- 0.09 - - wowe 0.02 0.02 rese
Arrival Time 1931 1941 1946 1945 1953 1953 1954 2002 2002
WB Dose Rate 27. 0.7 16 ———- 0.04 0.06 -7 4.0 0.4
Arrival Time 1957 2005 2009 2007 2015 2015 2017 2024 2024
WB Dose Rate 60. 53 37 ———- 0.09 0.15 6.1 9.1 0.91
Field Monitoring

~_Location N-3.1 NNW-3 NW-3 NNW-4 N-4 N-5.1 NNW-5.1 NNW-5.2
Arrival Time 1900 1910 1914 1932 192 1942 1944 1950
wB Dose Rate — 0.02 — — — p— — —
Arrival Time 1956 2004 2007 2020 2014 2028 2029 2035
WB Dose Rate ———— 0.02 ———— ——— ———- ———— 0.01 -———
Arrival Time 2008 2015 2018 2032 2026 2039 2041 2047
WB Dose Rate ———- 2.7 0.01 3.2 - - 1.4 0.6
Arrival Time 2030 2038 2041 2054 2048 2102 2104 2109
WR Dose Rate —— 6.1 0.03 2.7 s o 3.0 1.5




Field Monitoring

__ Location NNW-6.1 NNW-6.2 N-6.2 N-7.1 NNW-7.2 NNW-7.1 NNW-8.3
Arrival Time 2002 2004 2001 2016 2016 2019 2031
WB Dose Rate R— ——- —-- - - - ——--
Arrival Time 2047 2049 2046 2101 2101 2104 2116
WB Dose Rate - oo ———- ——— e oo
Arrival Time 2059 2100 2058 2112 23112 2115 2127
WB Dose Rate 0.09 0.92 0.09 . 0.K5 0.27 0.54
Arrival Time 2121 2122 2120 2135 2135 2138 2150
WB Dose Rate 0 s 2.0 0.6 3.2




Field Monitoring
_Location

Arrival Time
SAM-11

Arrival Time
SAM-11

Arrival Time
SAM-11

Arrival Time
SAM-11

Field Monitoring
_Location

Arrival Time
SAM-11

Arrival Time
SAM-11

Arrival Time
SAM-11

Arvival Time
SAMN-11

NRC/FEMA Observed Emergency Response Exercise
Limerick Generating Station

SAM-11 Readings at Various Field Monitoring Locations {(cpm above
background) with ?lume Front Arrival Times

NNW-1

1832

3D-7

E4
0
N

1840

NNW-2.1  NNW-2.2
1842 1852
1942 1950

6. 9.

1954 2002
910 1.3P3
2017 2024
3.1P3 4.79P3
N-5.1 NNW-5. 1
1942 1944
2028 2029
2039 2041
— 440.
2102 2104
- 1.5P3



Field Monitoring

Location NNW-5.2 NNW-6. 1 NNW-6.2 N-6.2 N-7.1 NNW-7.2 NNW-7.1
Arrival Time 1950 2002 2004 2001 2016 2016 2019
SAM-T1 —-- mp— ———- S — - ——-
Arrival Time 2035 2047 2049 2046 2101 2101 2104
SAM-1 1 s pus— —— ——- e ewma —
Arrival Time 2047 2059 2100 2058 2112 2112 2115
SAM-11 250. 34. 340. 34. - 310. 90.
Arrival Time 2109 2121 2122 2120 2135 2135 2138
SAM-11 730. 100. 1.0P3 100. 13 940 310
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Field Monitoring
Location

Arrival Time
1-131 Conc.

Arrival Time
[-131 Conc.

Arvival Time
i-131 Conc.

Arrival Time

I-131 Conc.

Field Monitoring
_ Location

Arrival Time
I-131 Conc.

Arrival Time
I-131 Conc.

Arrival Time
I-131 Conc.

Arrival Time
1-131 Conc.

NW-2.2

1852

1950

9.0N12

2002
1.2N9

2024
4.1N9

NRC/FEMA Observed Emergency Response Exercise
Limerick Generating Station

1-131 Concentration at Various Field Monitoring Locations
(pCi/cc) with Plume Front Arrival Times

2008
2.2N12

2030
1.3N11

NNW-1

1832

1932
3.4N10

1946

4.7N8

2009
1.0N7

NNW-3

1910

2004
5.4N11
2015

7.9N9

2038
2.7N8

3D-9

—
o
w
L]

NW-2.1

1840

1940

1953
1.9N10

2015
7.2N10

N-4

1924

-

2014

2026
2.2N12

2048

6.8N12

NNW-2.1  NNW-2.2
1842 1852
1942 1950
5.4N11 8.1N11
1954 2002
7.9N9 1.1N8
2017 2024
2.7N8 4.1N8
N-5.1 NNW-5.1
1942 1944
2028 2029
——- 2.7N11
2039 2041
—-- 3.8N9
2102 2104
2.2N12 1.3N8




Field Monitoring
_Location

Arrival Time

I-131 Conc.

Arrival Time
[-131 Conc.

Arrival Time
[-131 Conc.

Arrival Time
I-131 Conc.

N-62

2001

2046

2058

2.9N10

2120

8.8N10




Field Monitoring

Location NNW-0 NW-1
Arrival Time 1816 1826
Thyroid Dose Rate cnne ———
Arrival Time 1916 1926
Thyroid Dose Rate 253 e
Arrival Time 1931 1941
Thyroid Dose Rate 350 10
Arrival Time 1957 2005
Thyroid Dose Rate 1170 28
Field Monitoring

Location Nw-2.2 N-3.1
Arrival Time 1852 1900
Thyroid Dose Rate -~ ———
Arrival Time 1950 1956
Thyroid Dose Rate 0.04 -
Arrival Time 2002 2008
Thyroid Dose Rate 9.3 0.01
Arrival Time 2024 2030
Thyroid Dose Rate 18. 0.06

NRC/FEMA Observed Emergency Response Exercise

Limerick Generating Station
Inhalation Thyroid Dose at Various Field Monitoring Locations (mR/hr)
with Plume Front Arrival Times

3D-11

Nw-2.1

1840

N-4

_—

1924

2014

2026
0.01

2048
0.03

1

NNW-2.1 NNW-2.2
1842 1852
1942 1950
0.24 0.36
1954 2002

35 50
2017 2024
120 180
N-5.1 NNW-5.1
1942 1944
2028 2029
———— 0.12
2039 2041
- 17

2102 2104
0.01 59



Field Monitoring

~ Location NNW-5.2 NNW-6.1 NNW-6.2 N-6.2 K-7.1 NNW-7.2 NNW-7.1

Arrival Tiwme 1950 2002 2004 2001 2016 2016 2019

Thyroid Dose Rate el e - sowe wmnn e syre

Arrival Time 2035 2047 2049 2046 2101 2101 2104 116
Thyroid Dose Rate 0.07 ———— 0.07 et - 0.07 0.04 0.04
Arrival Time 2047 2059 2100 2058 2112 2112 2115 2127
Thyroid Dose Rate 9.6 1.3 13. 3.3 0.1 12. 3.9 7.1
Arrival Time 2109 2121 2122 2120 2135 2135 2138 2150
Thyroid Dose Rate 28. 2.9 39. 3.9 0. 36. 2. 23.
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Pistance (miles)

1815-1830

1830- 1845

1845-1900

1900-1915

1915~-1930

1930-1945

1945-2000

2000-2015

2015-2030

2030-2045

2045-2100

2100-2115

2115-2130

21306-2145

2145-2400

0.

,

1.

5

.5N&
. ON&
. SN4&
N2

-N2

-N1

.&N1
.8N1
.2N1
.6N1

.ON1

3.N4
1.6N2
6.7N2
1.2N1
1.6N1
2.N1
2.6N1
3.N1
3.5N1
4.N1

4.5N1

NRC/FFMA Observed Emergency Response Exercise
Limerick Generating Station
1-131 Concentration on Downwind Pastures

(UCi/m*)

3.5N5
6.7N5
1.0N4
5.6N3
1.8N2
3.5N2
5.3N2
7.0N2
8.8N2
1.1N1
1.2N1

1.4N1

1.4N5
2.9N5
4.2N5
2.6N3
1.0N2
1.8N2
2.6N2
3.4N2
4.2N2
§.N2

5.8N2

4.

-
-
-
-
-
-

1.4N3
6.4N3
1.1N2
1.6N2
2.1N2

2.6N2

-
-
- -
-
-
-
-

1.0N3
4.6N3
8.3N3
1.2N2
1.6N2

1.9N2

-
-
-
-
-
-
-
-

- -

6.9N4
3.2N3
5.8N3
8.3N3

1.1N2

6.N4

2.7N3
4.8N3
6.9N3

9.0N3

-
-
-
-
-
-
-
-
-
- -

4.8N4

2.1K3

3.7N3

5.3N3

- -

4.N4

1.6N3

3.0N3

10.

-

-

3.N4

1.2N3




Distance (miles)
i815-1830
1830-1845
1845-190G0
1900-1915
1915-1930
1930-1945
1945-2000
2000-2015
2015-2030
2030-2045
2045-2100
2100-2115
2115-2130
2130-2145

2145-2400

0.5
1.8N4
3.6N4
5.4N4
2.9N2
5.8N2
1.4N1
2.2N1
3.1N1
4.0N1
4.9N1
5.8N1
6.7N1
7.6N1

8.4N1

6.3N5

1.3N4

1.9N4

1.N2

4.2N2

7.4N2

1.0N1

1.3N1

1.6N1

1.9N1

2.2N1

2.5N1

2.8N1

NRC/FEMA Observed Emergency Response Exercise
Limerick Generating Station

1-131 Concentration iz Milk Produced by

Cows Grazing on Downwind Pastures (pCi/liter;

-

-

2.1N5

6.3N§
3.5N3
1.1N2
2.2N2
3.3N2
4.2N2
5.5N2
6.6N2
7.7N2

8.8N2

3

8.8N6
1.8N5
2.6N5
1.6N3
6.5N3
1.1N2
1.6N2
2.1N2
2.6N2
3.1N2

3.6N2

4.

8.8N4

4.N3

1.N2
1.3N2
1.6N2

1.9N2

5.

-

6.4N4
2.9N3
5.2N3
7.5N3
9.8N3
1.2N2

.4N2

6.

-
-
-
-
-
-
-
-

4.3N4
2.0N3
3.6N3
5.2N3
6.8N3

8.4N3

3.8N4
1.7N3
3.N3

4.3N3

5.6N3

3.¥4
1.2N3
2.3N3

3.3N3

2.5N4
1.N3

1.9N3

10.

-
-
-
-
-
-
-
-
-
-
-
-

1.9N4

7.5N4



NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE |
LIMERICK GENERATING STATION |

ONSITE RADIOLOGICAL SURVEY DATA }

|

1800-1900 1900-1915 1915-1945 1945-2145 1

Whole Body Dose Rate (mR/hr) ~

Upwind of Line A-A 1.6 - B 850 *1.8P3

Between A-A and B-B .6 1.9 340 700

Downwind of Line B-B .14 .38 68 150
SAM-II Count Rate (cpm)

Upwind of Line A-A 150 1.7P3 2.2P5 9.P5

Between A-A and B-B 60 680 9.4P4 3.8P5

Downwind of Line B-B <.0 150 2.1P4 8.1P4
lodine-131 Concentration (uCi/cc)

Upwind of Line A-A **1.4N9 1.6N8 2.5N6 8.No

Between A-A and B-B 5.7N10 6.8N9 1.N6 3.3N6

Downwind of Line B-B - 1.5N9 2 4N7 7.2N7

. [nhalation Dose Rate (mrem/hr)

Upwind of Line A-A 6.2 70 1P4 3.3P4

Between A-A and B-B 2.4 28 4.1P3 1.4P4

Downwind of Line B-B - 6.2 890 3.P3
Contamination Survey (dpm/100 cm*)

Upwind of Line A-A <10 <10 3.P3 1.2P4

Between A-A and B-B <10 <10 1.3P3 5.P3

Downwind of Line B-B <10 <10 250 1.5P3

*1.8P3 = 1.8 x 10%
#*1.4N9 = 1.4 X 10-Y

Note:
Use these values for areas shaded red; one half of these values for
areas shaded blue; one tenth of these values for areas shaded yellow;
and one hundredth of these values for areas shaded green.

Note:

Survey meter readings of swipes in cpm are 1/10 of contamination values
in dpm/100 cm*.

3E-1




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Reactor Enclosure El.

1100
1400

Ambient Radiation Level (mR/hr)

Core Spray 1A
25
35
aA
5
A
RCIC lc 50.
Zc 12.
Core Spray ID
20
D
3p
6
D
HPCI lu 50.
2H 12.
RHR 1L 1
2y
3
‘L
8
SI
6 ]
L
All Other Areas 0.
ARM =01 100.
-02 80.
-03 1

el
O

et et e et et e
- 4 W e

SCoooOoNO

Lo

177 Ft
1400 1500 1600
1500 1600 1630
Y & 10.
%s 3. 4.
%
5.
400. 700. 1.2P3
100. 175. 300.
j 1 3. 10.
2 4.
B
) P
s 3. Es
1.0 1.
200, 200. 200.
50. 50. 50.
10. 30. 100.
- 3. 20,
0.5 P . P
0.5 0.5 3.3
0.5 0.5 1.
0.5 0.5 0.5
0.5 0.5 0.5
800. 1.4P3 2.5P3
300. 320. 320.

IF-1

2.P3
500.

150.
40.

O -
N

200.
50.

300.
60.
15.

1.5

1.9

4.P3

320.

— —
~
(0 |
ol

1500.
600.
150.

60.
30.

600.
150.

200.
50.

1500.
300.
75.
40.
20.

320.

20.

.5P3

400.

150.
40.
15.

.3P3




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Reactor Enclosure El. 177 Ft (Cont)

1730
1800

1800 1900 1930 2045
1900 1930 2045 2145

Ambient Radiation Level (mR/hr)

Core Spray lA 6.P3 1. 2. 2.
2A 2.4P3 6.P3 8.P3 1.P4 8.P3
3, 600. 1.5P3 2.P3 2.5P3 2.P3
AA 250. 600. 900. 1.3P3 900.
5A 120. 300. 400. 500. 400.
RCIC 600. 600. 600. 600. 600.
ZE 150. 150. 150. 150. 150.
Core Spray ID 6.P3 1.5P4 2.4P4 2.5P4 2.P4
ZD 1.6P3 4.P3 7.P3 7.P3 6.P3
3D 600. 1.5P3 2.4P3 2.5P3 2.P3
AD 160. 400. 700. 760. 600.
SD 60. 150. 240. 250. 200.
. ép 30. 80. 120. 130. 100.
HPCI 1H 200. 200. 200. 200. 200.
ZH 50. 50. 50. 50. 50.
RHR IL 6.P3 6.P3 6.P3 6.P3 6.P3
2L 1.2P3 1.2P3 1.2P3 1.2P3 1.2P3
3L 300. 300. 300. 300. 300.
bL 150. 150. 150. 150. 150.
SL §0. 80. 80. 80. 80.
6L 30. 30. 30. 30. 30.
|
All Other Areas 3. 2. 5. 15. 20.
|
ARM -01 1.2P3 i.2P3 1.2P3 1.2P3 1.2P3
-02 320. 320. 320. 320. 320.

\
-03 80. 260. 300. 350. 280. \
\
\
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}

NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION

Reactor Enclosure El.

177 Ft (Cont)

1100 1400 1500 1600 1630
1400 1500 1600 1630 1715
Contamination Survey (dpm/100 cm*)
~-Inside- <100. <100. <100. 500. 1.4P3
'Inside’ 2C0. 400. 700. 1.P3 1.5P3
' L ' ' ' L
/11771717
/Inside/ 100. 200. 300. 600. 4.P4
Sy
NOTE: Survey meter readings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm¥.
Airborne Radioactivity Level
------ cpm/100 ft¥  140. 240. 300. 400. 1.8P4
-Inside- cpm/6 fi+ <20 <20 <20 24 1.1P5
------ % I-131 - 20. 20. 20. 20.
% I-133 70. 80. 80. 80. 80.
rrY Yt cpm/100 ft“ 600. 1.P3 1.2P3 1.4P3 1.2P4
"Inside’ cpm/6 ft¥ 40. 60. 72. 80. 720.
s R & T - 10. 13 20. 20.
% 1-133 1S. 50. 85. 80. 80.
/1 /111 cpm/100 £t% 100, 140. 200. 300. 6.P4
/Inside/ cpm/6 ft <20 <20 <20 <20 4.P3
[ 11177 %1-131 15. 20. 20. 20. 20,
% 1-133 80. 80. 80. 80. 80.

F=-3

1715
1730

5

4.

4
2

.P3

P3

.P5

P4
.4P3

20.
80.

1
1

.8P4
.1P3

20.
80.

1
8

.4P5
93

20.
80.



NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Reactor Enclosure E1. 177 Ft (Cont)

1730 1800 1900 1930 2045
1800 1900 1930 2045 2145

Contamination Survey (dpm/100 cm?)

~Inside- 1.P4 3.P4 5.P4 7.P4 9.P4
L] ' 1 ' L L}

'Inside’ 9.P3 2.P4 5.P4 6.P4 8.P4
L} ' ' L L L}
&bl

/inside/ 2.P5 1.9P5 1.7P5 1.7P5 1.5P5
'
NOTE: Survey meter readings of swipes in cpm are 1/10 of

contamination values in dpm/100 cm*.

. Airborne Radioactivity Level

= ===« = cpm/100 ft¥ 3.P4 3.2P4 3.2P4 3.2P4 3.2%4

-Inside- cpm/6 ft¥ 1.8P3 2.P3 2.P3 2.P3 2.P3
- = === %I-131 20. 20. 20. 20. 20.
% i-133 80. 80. 80. 80. 80.

e coam/100 £2¥ 2.P4 1.P4 1.P4 8.P3 6.P3
'Inside’ cpm/6 ft? 1.2P3 600. 600. 400. 400.
b SRR RG] 15. 20. 20. 20. 20.
% I-133 80. 80. 80. 80. 80.

/1117117 cpa/100 ft3 4.P4 1.8P4 1.8P4 1.4P4 1.P4
/Inside/ cpm/6 ft3 2.4P3 1.2P3 1.2P3 8.P2 600.
111717 %1-131 20. 20. 20. 20. 15.
% 1-133 80. 80. 80. 80. 85.
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NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION

Reactor Enclosure E1. 201 Ft
1100 1400 1500 1600 1630
1400 1500 1600 1650 1715
Amb.ent Radiation Level (mR/hr)
lL 2. 2. 6. 20. 60.
2L B 1. - y 20.
3y 0.5 0.5 0.5 3. 6.
ls 0.5 0.5 - 38 2.
2s 0.5 0.5 0.5 3 &
3s 0.5 0.5 0.5 1. - 8
All Other Areas 0.5 0.5 0.5 38 2.
/RM -06 0.5 8. 50. 80. 120.
-08 8 8 . T 80. 240.
-09 8 8 a5. 80. 240,
Contamination Survey (dpm/100 cm¥)
~Inside~- 300. 300. 300. 400. 500.
L ' L] L ' '
'Inside’ 100, 200. 500. 800. 1.3P3
L ' 1 ' ' '
NOTE: Survey meter readings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm¥.
Airborne Radioactivity Level
- = =« = =« ~ cpm/100 ft¥ 80. 80. 180. 300. 1.4P3
~Inside- cpm/6 ft¥ <20. <20 <20 0 84.
= s = =« %I-131 10. 20. 20. i3 20,
% I-133 60. 80. 80. 75. 80.
trr ot com/100 ft¥ 160. 200. 000, 800. 5000.
'Inside’ cpm/6 ft? <20 20. 40. 50. 300.
gt e, TR L b 13. 20. 20. 15. 20.
% I-133 70. 75. 30. 80. 80.

W3

.2P3

.2P3

23

.P3

.6P3

100.
20.
80.

.P3

360.
20.
80.



NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENEFRATING STATION
Reactor Enclosure E1. 201 Ft (Cont)

0 1900 1930 2045

vl 1930 2045 2145

Ambient Radiation Level (mR/hr)

1L 1.2P3
2L 400,
3L 120.
1 8.
2: 5.
3S 5.
All Other Areas 10.
ARM -06 160.
-08 5.P3 5.P3 5.P3 5.P2 5.P3
-09 5.P3 5.P3 5.P3 5.P3 5.P3

Contamination Survey (dpm/100 cm*)

~Inside-~ 4.P3 6.P3 7.P3 1.P4 1.P4
' ' ' ' ' L

'Inside’ 9.P3 1.2F4 1.3P4 1.6P4 1.8P4
mu oiBy SAK MRS SR
NOTE : Survey meter readings of swipes in cpm are 1/10 of

contamination values in dpm/100 cm*.
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NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
‘ LIMERICK GENERATING STATION
Reactor Enclosure E1. 201 Ft (Cont)

Airborne Radioactivity Level

------ cpm/100 ft¥ 3.0 4.P3 6.P3 8.P3 6.P3 !

~-Inside- cpm/6 ft¥ 180 240. 400. 500. 400
------ % I-131 20. 20, 20. 5. 20.
% I-133 80. 80. 80. 80. 75.

et oyt Y cpm/100 ft¥ 8.P3 1.2P4 1.6P4 1.2P4 1.P4 I
'Inside’ cpm/6 ftr? 480. 700. 1.P3  800. 600.
Frr v 9 1-191 20. 20. 20. 20. 20.
% I-133 80. 80. 80. 80. 80.
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NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Reactor Enclosure El1. 217 Ft

1100 1400 1500 1600 1630 1715
1400 1500 1600 1630 1715 173
Ambient Radiation Level (mR/hr)
As 0.5 0.5 3. . 8. 25,
Bs 0.5 0.5 Ls 2. 5 10.
C8 0.5 0.5 0.5 1. 4, $.
DS 0.5 0.5 0.5 0.5 4. s
E 0.5 0.5 0.5 0.5 4, 3.
Fo 0.5 0.5 0.5 0.5 4. 3.
lD 0.5 0.5 9.9 0.5 3 3
2D .5 0.5 0.5 0.5 3. 3.
All Other Areas 0.5 0.5 0.5 0.5 3 3.
ARM ~10 0.5 0.5 2 8 15 20,
Contamination Survey (dpm/100 cm¥*)
~Inside~ 200. 200. 200. 300. 1.P3 4.P3
' e L , A
'Inside’ 400. 400. 400. 600. 1.2P3 4.P3
L ' L} ' ] '
NOTE : Survey meter readings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm*.
Airborne Radiocactivity Level
“ =« === cpm/100 ft¥ 160. 340 600 1.P3 3.2P3 4.P3
~Inside~ cp /6 fte <20 20. 40. 60, 200. 240.
* s s e == 3I-131 15. 20. 20, 20, 20, 20,
% I-133 80. 80. 80. 75. 80. 80.
LYt cpm/100 £2Y 100 180 400. 600. 1.6P3  2.P3
"Inside’ cpm/6 fr? <20 <20 24, 40. 100. 120
otk TRt F ) 15. 20. 20. 20, 20. 20.
% 1-133 60. 80. 80. 80. 80. 80.

3F-8




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Reactor Enclosure E1. 217 Ft (Cont)

1730 1800 1900 1930 2045

1800 1900 1930 2045 2145
Ambient Radiation Level (mR/hr)

AB 60. 90. 110. 130. 150.
ls 20. 45. 50. 35. 60.
C9 10. 20. 25. 32. 30.
Ds 6. 8. 8. 13. 15.
Es 3. 4. 4, 7. 8.
Fs 2. - 8 3. 4,
lD 6. 10. 20. 60. 60.
7q 3. 5 10. 20, 30.
All Other Areas 3.5 1.0 1.0 s
ARM ~10 20. 20. 20. 20, 20.

Contamination Survey (dpm/100 cm*)

~Inside~ 6.P3 7.P3 1.P4 1.2F' 1
' L ' ' L) '
'Inside’ 6.5P3 7.5P4 1.1P4 1.2P4 1.
L L3 ' L ' L
NOTE : Survey meter readings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm*.
Airborne Radioactivity Level
------ cpm/100 ft9 6.P3 6.P3 7.P3 7.P3 8.
~Inside- cpm/6 ftr¥ 400. 400, 500. 500. 500.
o At EL % I-131 10. 18. 20. 20. 20.
% 1-133 70. 80. 80. 80. 80.
Prr v vt cpm/100 ft¥ 2.6P3 3.P3 3.6P3 4.P3 4.
'Inside’ cpm/6 ftd 160. 180. 216. 240, 240
Alb ot L R e B L0 LG 10. 2N, 20, 20. 20.
% I-133 70. 80, 80, 80. 80.

3F-9

.2P4

3P4

P3

P3




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Reactor Enclosure El. 253 Ft

1100 1400 1500 1600 1630 17

1400 1500 1600 1630 1715 17

Ambient Radiation Level (mR/hr)

ID 0.5 0.5 0.5 1. 4.
2D 0.5 0.5 0.5 T 4.
All Other Areas 0.5 0.5 0.5 4.
ARM =15 0.5 0.5 0.5 1 4.
-16 0.5 0.5 0.5 3. 4.
-17 0.5 0.5 0.5 3, 4.
-18 0.5 0.8 4. 8. 10.
Contamination Survey (dpm/100 cm*)
. General 450. 500. 700. 900. 1
NOTE: Survey meter readings of swipes in cpm are 1/10 of

contamination values in dpm/100 cm*.

Airborne Radioactivity Level

General cpm/100 ft¥ 80. 160. 160. 240. 600.
cpm/6 ft¥ <20 <20 <20 <20 40.
% 1-131 1. 20. 15. 20. 20.
% I-133 80. 80. 80. 80. 80.

3F-10

ww

15

.5P3 3.

60.
20.
80.

P3

3



NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Reactor Enclosure E1. 253 Ft (Cont)

1730 1800 1900 1930 2045
1800 1900 1930 2045 2145

Ambient Radiation Level (mR/hr)

lD 4. 6. 20. . 35.
2 . A 2. 8. 13. 12.
D

All Other Areas I - 2 2. -5

ARM -15 - 2. . 2. - A
-16 3. - b 3 - 2.
-17 < ¥ - 8 - 2. -
~-18 20. 20. 20. 20. 20.

Contamination Survey (dpm/100 cm*)

General 5.P3 6.P3 7.3 9.P3 1

NOTE : Survey meter readings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm*.

Airborne Radioactivity Level

General cpm/100 ft¥ 1.2P3 1.2P3 1.4P3 1.8P3 2.
cpm/ 6 ft¥ 70. 70. 80. 110. 120.
% I-131 20. 20. 20. 20. 20.

% 1-133 80. 80. 80. 80. 80.

.P4

P3




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Reactor Enclosure El1. 283 Ft

1100 1400 1500 1600 1630
1400 1500 1600 1630 1715

Ambient Radiation Level (mR/hr)

Injection A

Valve B
Area C
D
Recombiner AP y 1 1 1 & 4 9
'P 1 1 P 2 5
CP ) 1 1 1 2
DP 1. 1 1 I 1 1
All Other Areas 0.5 3, ¥s 2. 3. 7.
ARM =21 0.5 3s 2. > =
-22 0.5 1 1 2 3 7
-23 0.5 1 1 2 3 7

~Inside~ 500. 500. 500. 700. 800. 2.P3
' R R .0 B

'Inside’ 600. 800. 1.P3 1.7P3 1.9P3 4.P3
L} L} L} ' ' '
NOTE : Survey meter readings of swipes in cpm are 1/10 of

contamination values in dpm/100 cm*.

Airborne Radioactivity Level

= = = =« « cpm/100 ft¥ 240. 340. 400. 600, 1.4P3 1.4P3
-Inside- epm/6 ft¥ <20 20. 24, 24, 78. 78,
«eese= 3I-131 20. 20, 20. 20. 20. 20,
% 1-133 80. 80. 80. 80. 80. 80.

PV YL cpm/300 f¥ 140, 180. 340. 380. 800, 1.P3

"Inside’ cpm/6 ft¥ <20 <20 22. 22. 48, 60.
. At e SRR B L)} 20, 20. 20, 20. 20, 20,
% 1-133 80. su. 80. 80. 80. 80,

3F-12




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Reactor Enclosure E1. 283 Ft (Cont)

17 1800 1900 1930
1 1900 1930 2075
Ambient Radiation Level (mR/hr)
Injection &c 1.P4 3.P4 3.P4 4
Valve lc 5.P3 1.5P4 2.P4 2
Area Cc 3.P3 8.P3 1.P4 1
Dc 1.5P3 4.P3 5.P3 5
Recombiner A, 70. 100. 500. K
l' 35. 50. 250, 2
CP 20. 25. 120. 1
DP 10. 13. 60. 5
Al)l Other Areas 7. 6. 5. 5.
AR -21 2 6. 5. 5.
-22 7. 6. - S.
=23 7. 6. 5. 3.
-24 70. 100. 500. »1
Contamination Survey (dpm/100 cm¥)
~Inside~ 3.P3 3.P 4.P3 &
TR B S B '
‘Inside’ 6P3 6P3 6.P3 1.
e ek R ol
NOTE: Survey meter readings of swipes in cpm are
contamination values in dpm/100 cm*.
Airborne Radioactivity Level
= == = = ~cpm/100 fr¥ 1.6P3  1.6P3  1.6P3 1
~Inside~ cpm/6 fr4 100. 100. 100. 100.
s e oo % 1-131 20, 20, 20, 20.
% 1-133 80. 80. 80. 80.
U E Y Yepm/100 £ 1.2P3 1.2P3 1.4P3 1
"Inside' cpm/6 frd 70. 74, 80. 80,
B - % 1-131 20, 20. 20, 20.
% ’-133 80. 80. 80. 80 .

=13

-

2045

2145

P4 4
P4 2
P4 1
P3 5
P4 7

P4 3
P4 1
P3 9
P& >

P3 6
Pl 7
1/10 of
.6P3 2

100,

20.

80,

AP 1

90,

20,

80,

-

P4
Ph
P4
P3

P4
5P4
8P4

Ph

3

P

3

4P}




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXCRCISE
LIMERICK GENERATING STATION
Reactor Enclosure El1. 313 and 331 Ft

1100 1400 1500 1600 16
1400 1500 1600 1630 17

Ambient Radiation Level (mR/hr)

A’ 1. 1 1 3. b
I’ s 1 1 1. 2
c’ 1. 1 1 1. 1
D, 1. | 1 s 1
l' 1. 2 2 S. 60.
2, 1 1 1 3.9 6
J' 1 1 1 2. 3
¢
¢ 1 1 1 3 3
Al) uer Areas 0.5 1. 1 2 3
ARM -27 1. i 1 9 1.

Contamination Survey [ dpm/ .00 em€)

General «00, 290, 200. 200. 200.

NOTE : Survey meter readings of swipes in cpm are 1/10 of
contamination values 10 dpm/190 em®,

Airborne Radiosctivity Lewe!

General cpm/100 ft¥ 80. 100, 140. 200. 400.
cpm/6 ¥ <20 <20 <20 <20 24,
% I-1n 0. 20, 20. 20. 20,
% I-13 80. 80. 80, 80, 80.

=14

200,

500.
30.
20.
80.




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Reactor Enclosure El. 313 and 331 Ft (Cont)

oW o6 om

Ambient Radiation Level (mR/hr)

70. 100. 500, “Pe 7

35. $0.  250. 2.P4 3

20. 25.  120. 1.P4 \

n; 10. 13. 60. s.P3 9

Iy 1.1P3  1.4P3  1.6P3 1793 1.

2 110. 140. 160, 170. 170.

3 30. 3. 40. 40. 40.

oy 10 15. 20. 20. 20.

All Other Areas 7.0 6. 5. 5. S.
ARM -27 25. 3.  150. >1.P6 >l

Contamination Survey (dpm/100 cm¥)
General 200, 300, 500. 600. 7100,

NOTE : Survey meter readings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm*.

Airborne Radioactivity Level

General cpm/100 fr4 600, 800, 800, 800. 1
cpm/6 frd 40. 48, 50. 60. 60.
t MR 20. 20. 20, 20. 20.
% I-13 80. 80. 80. 80, 80,

¥=15

P4
SP4
8P4
P3

P3

P4

P3



WRC/FEM\ CESERVED EHMERGENCY RESPONSE EXERCISE
I TMERICKX GENERATING STATION

Turbine Enclosure Ei. 200 Ft
1100 1400 1600 1630
1600 1500 1630 1715
Ambient Radiat on Yevel (nR/hr)
lA 80. 30. b 19, 15.
2A 40. 15. 8. 8. 8.
3[ 10. 4. 2 2. -
All Other Areac 0.2 0.2 0. 0.7 ) % |
ARM ~04 0.2 0.2 0. 0. X:3
~05 0.2 0.2 0. 0. 1:3
-07 50. 35. 20. 20. 35
-34 0.2 0.2 0. 0. 4 |
Contamination Survey (dpm/100 cm?)
~Inside~ 256 400 700. 750. 900.
K 0y
'Inside’ 200. 350.  550. 600. 600.
L 1 1 ' L] '
oA A
/Inside/ 500. 800. 1.P3 1.1P3 1.1P3
3 o S M
NOTE : Sarvey neter readings of swipes in cpm are 1/10 of
contzminatiow values iu dpm/100 cm*.
Airborne Radioactivity Level
------ cpms 200 ftd 40, 60. 40, 160. 240
=Inside~ cun/6 ft? <20 <20 <20 <20 <20
'''''' % =131 20. 20. 20, 15. 20.
% 7-133 60. 80. 80. 70. 80.
FERENLE Creom/00 127 60 . 60. 80. 120. 120.
'Inside’' cpw/6 ft? <20 <20 <20 <20 <20
i LA R B S b L i 10. 15. 20. 20. 20.
% I-133 40, 60. 80. &G, 80.
/! / /] / /cpm/100 ft3 300 300. 400. 600. 1.P3
/Inside/ cpm/o ft¥ <20 <Zd 24, 4). 60.
f 1 L7177 % {=15 20. 20. 20. 20. 20.
% I-133 80. 80. 80. 80. 80.

3F-i €

—

~
—
w

—
~
w
o

—
N N o n

—
NN

900.

600.

340
20

20.
80.

120.

<20

20.
80.

110.
20.
80.

- 3P3




NRC/FEML OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Turbine Enclosure E1. 200 Ft (Cont)

1730 1800 1900 1930 2045

1800 1900 1930 2045 2145

Ambient Radiation Level (mR/hr)

lA 15 15 15. 15 15
2A 8 8 8. 8 8
3A 2 2 2. 2 2
All Other Areas . JE 3. 3. 3 9.
ARM ~04 3. . ¥ 5. 3
-05 3. 3. 3. 3. -
-07 20. 20. 20. 20. 20.
-34 . & 3. 3. 3. 3

Contamination Survey (dpm/100 cm*)

~Inside- 1.P3 1.P3 1.P3 1.1P3
Ny .

'Inside’ 800. 800. 800. 900. 1
Lok SRE SR sel S
1111177

/Inside/ 1.7P3 1.773 1.71P3 2.P3 - 8
g AL B o o
NOTE: Survey meter readings of swipes in com are 1/10 of

contamination values in dpm/100 cm*.

Airborne Radioactivity Level

1P3

M &

P3

.8P4
8

------ cpm/ 100 fe3 500. 700. 1.P3 1.6P3 3.
~Inside- cpm/6 ft~ 30. bb, 60. 100. 180.
------ % I-131 20. 20. 20. 20. 20.
% 1-133 80. 80. 80. 80. 80.

LYt tena/100 £t¥ 140. 180. 180. 200. 200.
'Inside’ cpm/6 ft3 <20 <20 <20 <20 <20
e i L el 20. 20. 20. 20. 20.
% I-133 80. 80. 80. 80. 80.

// /] ! /cpm/100 £t¥ 3.2P3 5.P3 8.P3 1.2P4 1
/Inside/ cpm/6 ft* 200. 300. 500. 600. 1
F 4t 171 %1I-13 20. 20. 20. 20. 20.
% 1-133 80. 80. 80. 80. 80.




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE

LIMERICK GENERATING STATION
Turbine Enclosure E1. 217 Ft

1100 1460 1500
1400 1500 1600
Ambient Radiation Level (mR/hr)
IT 120. 50. 20. 20.
ZT 60. 25. 10. 10.
3T 20. 10. 3. 3.
All Other Areas 0.7 0.7 1. A
ARM -12 0.7 0.7 1: 1.
13 50. 20. 4 o
Contamination Survey (dpm/100 cm?)
~Inside~ 400. 400. 400. 500.
Sh it v
'Inside’ 900. 906. 900. 900.
' ' ' L L Ll
NOTE: Survey meter readings of swipes in cpm are
contamination values in dpm/100 cm®.
Airborne Radioactivity Level
------ cpm/100 ft¥  400. 400. 400. 400.
~Inside- cpm/6 ft3 24, 24, 24. 24,
------ % I-131 20. 20. 20. 20.
% I-133 80. 80. 80. 70.
trr Y tepm/100 ¥ 300. 600. 1.2P3 1
'Inside’' cpm/6 ft3 <20 36. 70. 70.
TSR S SR T S ¥ i0. 20. 20. 20.
% I-133 60. 80. 80. 80.

3F-18

1600 1630 1715
1630 1715 1730
20. 20.
10. 10.
. 3.
. e
X 3.5
1 7
600. 600.
900. 900.
1/10 of
600, 800.
40. 50.
20. 20.
80. 80.
.2P3 1.2P3 1.4P3
70. 80.
20. 20.
80. 80.



1730 1800 1900 1930 2045
1800 1900 1930 2045 2145
Ambient Radiation Level (mr/hr)
1T 20. 2n, 20. 20. 20.
ZT 10. 10. 10. 10. 10.
3.r 3. 3. 3. 3. S.
All Other Areas 1.9 1.5 2. 2 2.
ARM ~12 1.9 1.5 - - & 2.
~13 y 7. 7. : ¢ j
Contamination Survey (dpm/100 cw¥)
~Inside~ 600. 600. 700. 700. 700.
Wy
'Inside’ 900. 900. 900. 900. 900.
’ ' ' ' ' '
NOTE: Survey meter readings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm¥*.
Airborne Radioactivity Level
------ cpm/100 ft*  800. 800. .93 1.2P3 1
-Inside- cpm/6 ft* 50. 50. 60. 70. 80.
------ % 1-131 20. 20. 20. 20. 20.
% I-133 80. 80. 80. 70. 80.
Prot Y Yepm/100 ftd 1.4P3 1.4P3 1.4P3 1.4P3 200.
‘Inside’' cpm/6 ft3 80. 80. 80. 80. 80.
20 D dE Rl B SO k1 20. 20. 20. 20. 20.
% I-133 80. 80. 80. 80. 80.

NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENEPATING STATION
Turbine Enclosure E1. 217 Tt (Cont)

3F-19

.4P3



NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Turbine Enclosure El. 239 Ft

1630

1715

e
e o+ ® =

40

<20

1100 1400 1500 1600
1400 1500 1600 1630
Ambient Radiation Level (mR/hr)
ls 100. 40. 20. 20, - 35.
ZS 100. 40. 20. 20. 13.
3s 20. 8. 4. 4.
“S 3 & ) 4 I
lP 0.5 0.5 0.5 0.5 1
2P 0.5 0.5 0.5 0.5 1
3P 0.5 0.5 0.5 0.5 1
kp 0.5 2.3 0.5 0.5 1
All Other Areas 0.5 0.5 0.5 0.5 1
ARM -19 100. 40. 20. 20. 15.
-20 100. 40. 20. 20. 15,
Contamination Survey (dpm/100 cm*)
~Inside~ 300. 300. 300. 400. 500.
5wy
'Inside’ <100. <100. <100. <100. 170.
' ' t ' ) '
TEREN
/Inside/ <100. <200. 700. 700. 700.
s L El 1
NOTE: Survey meter rezdings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm*.
Airborne Radioactivity Level
------ cpm/100 ft¥ 320. 400. 400. 400. 400.
-Inside- cpm/6 ft¥ <20 26. 36. 26. 26.
Ew . - % I-131 O 15. 20. 20. 20.
% 1-133 50. 70. 70. 80. 80.
Fa otk Y eam/ 100 ft3 40. 100. 120 140. 140.
'Inside' cpm/ 6 ft3 <20 <20 <20 <20 <20
y Tk P A TR W L) b ¢ 10. 20. 20. 20. 20.
% I-133 70. 80. 80 80. 80
3F-20

15.
15.

15,

b

600.

170.

700.

600.

20.
80.

340.

1730

1715
\



NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Turbine Enclosure E1. 239 Ft (Cont)

1100
1400

/ /1] / /cpm/100 ft#* 120.

/Inside/ cpm/6 ft¥ <20

e S i A AF % I-131 15.
% 1-133 80.

1400 1500 1600
1500 1600 1630
320 400. 400.
<20 24. 24.
20. 20. 20.
80. 80. 80.

3F-21

1630
1715

400.
24.
20.
80.




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Turbine Enclosure El1. 239 Ft (Cont)

1730 1800 1900 1930 2045
1800 1900 1930 2045 2145

Ambient Radiation Level (mR/hr)

Contamination Survey (dpm/100 cm*)

contamination values in dpm/100 cm?.

Airborne Radioactivity ievel

P ek ek
R

ls 20. 15. 15. 15. 15.
ZS 20. 15. 15. 15. 15.
3s 4, 5. ¥ . 1 3. 3.
“S ; 1 : , 1. b
1 1 4 1 1.
25 1. 1. 1 1.
3P 1: | ¥
kp 1 1. 1 )
All Other Areas 8 o9 Ya i 3
ARM -19 20. 15 35, 15. 15.
=20 20. 15 i5. 5. 15.

~Inside~ 600. 600. 600. 700. 700.
R

'Inside’ 170. 170. 170. 200. 200.
- A TN o TN S B
b fd L)/

/Inside/ 400. 400. 500. 700. 700.
S
NOTE: Survey meter readings of swipes in cpm are 1/10 of

------ cpm/100 ft¥ 800 800 800 1.3 )
~Inside- cpm/6 ft¥ 50. 50. 50. 60. 70.
------ % I-131 20. 20. 20. 20. 20.
% I-133 80. 80. 80. 80. 80.

Py Tt team/100 f£t¥ 400. 400. 400. 400. 600.
"Inside’ cpm/6 ft? 24. 24, 24. 24. 38.
R T R I 20. 20. 20. 20. 20.

% 1-133 80. 80. 80. 80. 80.

2P3




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Turbine Enclosure E1. 239 Ft (Cont)

1730 1800 1900 1930 2045
1800 1900 1930 2045 2145

Yt 'epm/100 ft¥ 600. 800. 800C. 800. 1.P3
‘Inside cpm/6 ft¥ 34. 48. 50. 48. 60.
e i N S M ) 20. 20. 20. 20. 20.
% I-133 80. 80. 80. 80. 80.

F=33



LIMERICK GENERATING STATION

1100
1400

Ambient Radiation Level (mR/hr)

lg
2
3G
G
All Other Areas
ARM -25

37

Contamination Survey (dpm/100 cm®)

General

NOTE:

100.
50.
10.

0.5
0.5

0.5

Turbine Enclosure El. 269 Ft

1400 1500
1500 1600

40. 20. 20.

20. 10. 10.

4. =

0.5 0.5

0.5 0.5

0.5 0.5

600. 600. 600.

500.

contamination values in dpm/100 cm*.

Airborne Radioactivity Level

General cpm/100 ft¥

cpm/6 ft?
% I-131
% 1-133

120.
<20
- P
70.

120.

<20
20.
75,

3F-24

120.

<20
20.
80.

Survey meter readings of swipes in cpm are

140.

<20

20.
80.

NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE

1600 1630 1715
1630 1715 1730 l
20 i5. ,
10. y
2. 1.5 |
1
5 | |
5 1
5 1
600.
1/10 of
340.
20.
20.
80.




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE

LIMERICK GENEPATING STATION

Turbine Enclosure E1. 269 Ft (Cont)

1730 1800 1900 1930

1800 1900 1930 2045

Ambient Radiation Level (mR/hr)

IG 15. 15. 15. 15,
2G T. To 7. 7.
36 1.5 1.5 > 4 2.
All Other Areas ! 1. ) 1.
ARM -25 | Es i
=57 1 i i

Contamination Survey (dpm/100 cm*)

General 600. 700. 700. 700.

NOTE: Survey meter readings of swipes in cpm are
contamination values in dpm/100 cm¥“.

Airborne Radioactivity Level

General cpm/100 ft¥ 400. 400. 600. 600.
cpm/6 ft3 24, 24, 40. 40.
% I-131 15. 20. 20. 20.
% I-133 80. 80. 80. 80.

3F-25

2045
2145

770.

1/10 of

600.
40
20.
80.



. NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Turbine Enclosure E1. 302 Ft

1100 1400 1500 1600 1630 1715
1400 1500 1600 1630 1715 1730

Ambient Radiation Level (mR/hr)

lF | i R 1, 1 1 1.
2F 0.5 0.5 (A 1 1.3 15
3 0.5 0.5 L 8 1 . -
F
All Other Areas 0.3 0.5 1. ; i & 3
ARM -28 0.5 0.5 98 1. - -
Contamination Survey (dpm/100 cm*)
General 500. 600. 600. 600. 600. 700.
NOTE: Survey meter readings of swipes in cpm are 1/10 of

contamination values in dpm/100 cm*.

Airborne Radioactivity Level

General cpm/100 ft* 200. 400, 640. 400.
cpm/6 ft3 <20 24, 24, 24,
% I-131 20. 20. 20. 20.
% 1-133 80. 80. 80C. 80.

3F-26




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXtRCISE
LIMERICK GENERATING STATION
Turbiae Enclosure E1. 302 Ft (Cont)

1730 1800 1900 1930 2045
1800 1900 1930 2045 2145
Ambient Radiation Level (mR/hr)
IF 1 : 1. 1 1
2F 1.5 (N 1.5 1.5 1.5
3F 2 s e 2. 2
All Other Areas 2. - - b 2.
ARM -28 g, 2. 2. 2. 2. ?
Contamination Survey (dpm/100 cm¥) |
General 700. 70C. 700. 700. 700.
|
NOTE: Survey meter readings of swipes in cpm are 1/10 of

contamination values in dpm/100 cm*. |
Airborne Radioactivity Level |
General-cpm/100 ft3 800. 1.2P3  1.4P3  1.4P3  2.P3 } }

cpm/6 ft¥ 50. 50. 80. 80. 120.

% I-131 20. 20. 20. 20. 20.

% I-133 80. 80. 80. 80. 80.

3F-217




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
. LIMERICK GENERATING STATION
Turbine Enclosure El1. 321, 332, and 350 Ft

1100 1400 1500 1600 1630 1715
1400 1500 1600 1630 1715 1730

Ambient Radiation Lev2l (mR/hr)

lF 0.5 0.5 0.5 0.5 1.5 -
2F 0.5 0.5 0.5 0.5. 1.
3F 0.5 0.5 0.5 0.5 ) 1.
AF 0.5 0.5 0.5 0.5 ) R 1.
1N 35 j 1. 1. 1. ) 4
2N 0.5 0.5 0.5 0.5 0.5 0.5

General-Elevation 321 0.5 0.5 0.5 0.5 0.5 0.5
-Elevation 332 0.5 0.5 0.5 0.5 &
~Elevation 350 0.5 0.5 0.5 0.5 0.5 0.5

ARM -58 0.5 0.5 0.5 0.5 12 2

Contamination Survey (dpm/100 cm¥)

General-Elevaticn 321 600. 700. 1.P3 1.2P3 1.2P3 1.503
-Elevation 332 700. 800. 1.2P3 1.3P3 1.4P3 1.6P3
-Elevation 350 1.P3 1.P3 1.4P3 2.P3 2.3 2.5P3

NOTE: Survey meter readiugs of swipes in cpm are 1/10 of

contamination values in dpm/100 cm¥“.

Airborne Radioactivity Level

General-
Elevation 321
cpm/100 ft* 120. 140. 200. 260. 340. 400. I
cpm/6 ft3 <20 <20 <20 <20 20 24.
% 1-131 20. 20. 20. 20. 20. 20.
% 1-133 80. 80. 80. 80. 80. 80.
Elevation 332
cpm/100 ftd 140 180 260 320 400 600, I
cpm/6 ft¥ <20 2" <20 <20 24. 40.
% I-131 20. 20. 20. 20. 20. 20.
% I-133 80. 80. 80. 80. 80. 80.
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LIMERICK GENERATING STATION
Turbine Fnclosure E1. 321, 332, and 350 Ft (Cont)

. NRC, FEMA OBSERVED EMERGENCY RESPONSE EXERCISE

1100 1400 1500 1600 1630
1400 1500 1600 1630 1715

Elevation 350

cpm/100 ft¥ 120. 160 200 240 280
cpm/6 ft? 73, <20 <20 <20 20.
% I-131 10. 20. 20. 20. 20.

% I-133 70. 80. 80. 80. 80.




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Turbine Enclosure E1. 321, 332, and 350 Ft (Cont)

1730 1800 1900 1930 2045
1800 1900 1930 2045 2145
Ambient Radiation Level (mR/hr)

7.P3

1.7P3
600.
170.
700.
350.

General~Elevation 321 5 3 o 2.
-Elevation 332 z - . 3.
-Elevation 350 2

ARM -58

Contamination Survey (dpm/100 cm¥)

General-Elevation 321 1.7P3 3.3 4.P3 6.P3 7.P3
-Elevation 332 2.5P3 4.P3 7.P3 9.P3 1.P4
. -Elevation 350 2.5P3 3.P3 4.P3 6.P3 6.P3
NOTE: Survey meter readings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm¥.
Airborne Radioactivity Level
General-
Elevation 321
cpm/100 ft# 800. 1.2P3 1.4P3 2.P3 3.4P3
cpm/6 ft? 50. 70. 80. 120 200. |
I-131 20. 20. 20. 20. 20.
I-133 80. 80. 80. 80. 80.
Elevation 332
cpm/100 ft¥ 1.2P3 1.4P3 2.8P3 3.2%% 4.P3
cpm/6 ft¥ 12. 84. 170. 190. 240. J
% I-131 20. 20. 20. 20. 20.
% I-133 80. 80. 80. 80. 80. |
Elevation 350
cpm/100 ft# 700. 900. 1.6P3 1.8P3 2000.
cpm/6 i :¥ bb, 56. 100 110 120.
% I-131 20. 20. 20. 20. 20.
% I-133 80. 80. 80. 80. 80.
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NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Radwaste Enclosure E1. 162 Ft

1100 1400 1500 1600 1630 1715
1400 1500 1600 1630 1715 1730

Ambient Radiation Level (mR/hr)

1,r 0.5 0.5 % 2 8 5
2T 0.5 0.5 = 3 3.5
3.r 0.5 0.5 0.5 : 1 1
All Other Areas 0.2 0.3 0.4 C.8 0.8 0.8 |
ARM -41 0.2 0.3 0.4 0.6 0.8 0.8
-42 0.2 0.3 0.4 0.6 0.8 0.8
|
Contamination Survey (dpm/100 cm¥®)
General 300. 600. 8% 1.5P3 2.2P3 3.8
NOTE: Survey meter readings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm®.
Airborne Radioactivity Level
General-cpr/100 ft3 400. 5.4P2 800. 1.4P3 2.6P3 5.P3
cpm/6 ft¥ 24, 32. 50. 80. 160 300
% 1-131 10. 10. 15. 20. 20. 20.

% I-133 50. 60. 70. 80. 80. 80.




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Radwaste Enclosure El. 162 Ft (Cont)

1730 1800 1900 1530 2045

1800 1900 1330 2045 2145

Ambient PRadiation Level (mR/hr)

o 10. 20. 40. 60. 110.
% 5, 7. 13. 20. 35.
3 1. 2. 4. 7. 10.
T
All Other Areas 0.8 .8 2.5 5. 8.
ARM -41 0.2 0.8 2.5 5. 8.
-42 0.8 0.8 2.5 CREN

Contamination Survey (dpm/100 cm*)

General 4.P3 6.P3 9.P3 1.4P4 2.

NOTE: Survey neter readings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm*.

Airborne Radioactivity Level

P4

.6P4
.P3

Ceneral-cpm/100 ft* 1.P4 1.6P4 1.6P4 1.6P4 1
cpn/6 ft? 6.P2 1.73 1.P3 1.P3 1
% I-131 20. 20. 20. 20. 20.
% I-133 80. 80. 80. 80. 80.
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NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Radwaste Enclosure E1. 191 Ft (Cont)

1100 1400 1500 1600 1630 1715
1400 1500 1600 1630 1715 1730
Ambient Radiation Level (mR/hr)
| % 2. - 18 10 10.
2; 0.5 0.5 0.5 ¢ 3 3.
3L 0.5 0.5 0.5. 1 1 1.
All Other Areas 0.5 0.5 0.5 1 1 3.
ARM -43 0.5 0.5 0.5 1 2 {8
-46 0.5 0.5 0.5 1 1 1.
=47 0.5 0.5 0.5 1 1 :
Contamination Survey (dpm/100 cm?)
General 400. 700. 900. 1.P3 1.2P3 1.5P3
NOTE: Survey meter readings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm¥.
Airborne Radioactivity Level
General-cpm/100 ft* 340 400 500 540 800 1.2P3 J
cpm/6 fr3 20. 24, 30. 32. 50. 70.
% I-131 20. 20. 20. 20. 20. 20.
% I-133 40. 50. 60. 70. 80. 80. }
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NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Radwaste Enclosure E1. 191 Ft (Cont)

1730 1800 1900 1930 2045

1800 1900 1930 2045 2145

Ambient Radiation Level (mR/hr)

IL 15. 15. 15. 20. 20.
2L L. S. 3. T
3L 1.5 1.5 1.5 2 2
All Other Areas 3. = 2a 2.
ARM -43 A 2 s &
-46 j 1 1 1 2
=47 1 ¥ 1 1 2

Contamination Survey (dpm, 100 cm¥)

General .3 3.3 4.P3 323 7.

NOTE: Survey meter readings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm*.

Airborne Radioactivity Level

P3

.6P3
.2P2

General-cpm/100 ft¥ 1.5P3 2.P3 2.6P3 3.P3 3
cpm/6 ft¥ 80. 120. 160. 180. 2
% I-131 20. 20. 20. 20. 20.
% I-133 80. 80. 80. 80. 80.
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NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Radwaste "aclosure E1. 217 Ft

1100 1400 1500 1600 1630 1715
1400 1500 1600 1630 1715 1730
Ambient Radiation Level (mR/hr)
All Areas 0.2 0.2 0.4 0.5 0.5 0.8
ARM -51 0.2 0.2 0.4 0.5 0.5 0.8
Contamination Survey (dpm/100 cm¥)
~-Inside- 100. 200. 250. 300. 350. 600.
' ' ' L L '
'Inside’ 300. 400. 500. 600. 700. 1.2P3 I
' L L ' ' L
NOTE: Survey meter readings cf swipes in cpm are 1/10 of
contamination values in dpm/100 cm¥®.
Airborne Radioactivity Level
------ cpm/100 ft¥ 80. 120. 160. 220. 280. 360. '
-inside- cpm/6 ft¥ <20 <20 <20 <20 <20 22,
------ % 1-131 10. 20. 20. 20. 20. 20.
% I-133 70. 80. 80. 80. 80. 80.
VUt tcpm/100 ££4 120 180 2.8P2 400. 5.P2  6.P2 l
'Inside’ cpm/6 ft¥ <20 <20 <20 24, 30. 40.
il (el PR B L5 20. 20. 13. 20. 20. 20.
% I-133 30. 50. 75. 80. 80. 80.
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NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Radwaste Enclosure E1. 217 Ft (Cont)

1730 1800 1900 1930 2045
1800 1900 1930 2045 2145
Ambient Radiation Level (mR/hr)
All Areas (R 1, e
ARM -51 1 1 1 1 1
Contamination Survey (dpm/100 cm¥)
~Inside~ 800. 800. 800. 800. 800.
L ' ' L L} '
'Inside’ 1.5P3 2.P3 2.5P3 3.P3 4.P3
NOTE: Survey meter readings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm¥.
Airborne Radioactivity Level
------ cpm/100 ft3 500. 700. 800. 900. 1.P3 |
-Inside~ cpm/6 ft¥ 30. 42. 48. 54. 60.
""" % I-131 20. 20. 20. 20. 20.
% I-133 80. 80. 80. 80. 80.
Prr ot Yepm/100 ft¥ 800. 1.P3 1.4P2 1.6P3 2.P3
"Inside' cpm/6 ft¥ 50. 60. 80. 100. 120.
Pon Es oty % 1*19) 20. 20. 20. 20. 20.

% I-133 80. 80. 80. 80. 80.




LIMERICK GENERATING STATION

‘ NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
Radwaste Enclosure El. 237 and 257 Ft

1100 1400 1500 1600 1630

1400 1500 1600 1630 1715

Ambient Radiation Level (mR/hr)

lD 0.1 0.1 0.2 0.3 0.5
2D 0.1 0.1 0.1 0.3 0.5
lw 0.2 0.2 0.4 0.6 1.0
2w 0.2 0.2 0.4 0.6 1.0
General-Elevation 237 0.2 0.2 0.4 0.6 1.0
-Elevation 257 0.1 9.1 0.2 0.3 Q.5
ARM -55 0.1 0.1 0.2 0.3 0.5
Contamination Survey (dpm/100 cm¥)
General-~Elevation 237 200. 300. 400. 500. 600.
~Elevation 257 100. 200. 300. 350. 400.

NOTE: Survey meter readings of swipes in cpm are 1/10 of
contamination values in dpm/100 cm*.

Airborne Radioactivity Level

General~-
Elevation 237
cpm/100 ft3
cpm/6 ft¥
% I-131
% I-133

1715

1730

700.

23




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION

Radwiste Enclosure E1. 237 and 257 Ft (Cont)

1100
1400
Elevation 257
cpm/100 ft3 60.
cpm/6 ft3 <20
% I-131 20.

% 1-133 80.

1400 1500 1600

1500 1600 1630
80. 100. 140.
<20 <20 <20
20. 20. 20.
80. 80. 80.

163

1715

-
~
w
(=]




NRC/FEMA OBSERVED EMERGENCY RESPONSE EXERCISE
LIMERICK GENERATING STATION
Radwaste Enclosure El1. 237 and 257 Ft (Cont)

1730 1800 1900 1930 2045

1800 1900 1930 2045 2145
Ambient Radiation Level (mR/hr)

1

Gereral-Elevation 237 1.4 1.5 s 1.5 1.5
-Elevation 257 0.7 0.8 0.8 0.8 1.0
ARM =55 0.7 0.8 0.8 0.8

Contamination Survey (dpm/100 cm*)

General-Elevation 237 1.2F3 1.5P% 1.6P3 1.7TP3 2.P3
-Elevation 257 800. 1.3 1.73 1.1P3 1.1P3
NOTE: Survey meter readings of swipes in cpm are 1/10 of

contamination values in dpm/100 cm*.

Airborne Radioactivity Level

General-

Elevation 237
cpm/100 ft? 400. 500. 600. 700. 700.
cpm/6 ft3 24. 30. 36. 44 46.
% I-131 20. 20. 20. 20. 20.
% I-133 80. 80. 80. 80. 80.

Elevation 257
cpm/100 ft3 260. 320. 360. 400. 500.
cpm/6 ft <20 20. 23. 24, 30.
% I-131 20. 20. 20. 20. 20.

% I-133 80. 80. 80. 80. 80.

1.0



Full
ARM Scale 1200
No. Location Reading 1400
RE-01 RCIC Pump 1.P4 100.
Compartment
=02 HPCI Pump 1.P4 80.
Compartment
-03 Sump Compart- 1.P4
ment
-04 CRD Pumps 1.P4
Area
=05 Turb.Aux.Bay 1.P4
Hallway
-06 Isolation Valve 1.P4
Compartment
=07 Conuensate Pump 1.P4 90.
Compartment
-08 RHR Div.I 1.P4
Compartment
-09 RHR Div.II 1.P4
Compartment
-10 Steam Vent Area 1.P4
Stairwell
=12 Hallway,Cond.Filt. 1.P4
Demin.
~13 Condensate Area 1.P6 5
=15 CRD HCU Area East 1.P4
-16 CRD HCU Area West 1.P4
=17 Neutron Mon. 1.P4
System Area
~18 Neutron Mon. Drive 1.P4

Mech.

B

o

o

cooCo
(ST R

NRC/FEMA OBSERVED EMERGENCY REPONSE EXERCISE
LIMERICK SENERATING STATION

Area Monitor Readings (mR/hr)

1400 1500 1600
1500 1600 1630
800. 1.4P3 2
300. 320. 320.
) 1
0.2 0.2 0.
0.2 0.2 0.
8 50. 80.
35. 20. 20.
8 25. 80.
- 25. 80.
0.5 2 8.
0.7 1
20. 7.
0.5 0.5
0.5 0.5
0.5 0.5
0.8 4 8.

3F-40

el |
¥ & 9 @

1.

—
.

1630 1715
1715 1730
3 4.P3
320. 320.
2. 20.
7 1.
7 z,
120. 160.
15. 15.
240. 1
240. 1
15. 20.
1.
! P T
4. 3.
4. 3.
4. 3.
10. 15.

3P3

.2P3

.2P3

1730 1