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Vice President 
Nuclear Operations 

June 28, 2002 

Mr. Richard J. Conte 
Office of Nuclear Regulatory Regulation 

U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 

Washington, D.C. 20555-0001 

Subject: Update of Interim Compensatory Measures Associated with Prompt Notification 

System 
Rochester Gas and Electric Corporation 

R.E. Ginna Nuclear Power Plant 

Docket No. 50-244 

Reference: (1) Letter from R.C. Mecredy, RG&E, to R.J. Conte, NRC, Subject: Interim 

Compensatory Measures Associated with Prompt Notification System, 

dated June 14, 2002.  

(2) NUREG-0654/FEMA-REP-1, Revision 1, Criteria for Preparation and 

Evaluation of Radiological Emergency Response Plans and Preparedness 

in Support of Nuclear Power Plants, October 1980.  

(3) Letter from Samuel W. Speck, FEMA, to Victor Stello, Jr., NRC, Subject: 

Analysis of the Prompt Alert and Notification System for the R.E. Ginna 

Nuclear Power Station, dated March 7, 1986.  

(4) FEMA-43, Standard Guide for the Evaluation ofAlert and Notification 

Systems for Nuclear Power Plants, September 1983.  

Dear Mr. Conte: 

In Reference (1), Rochester Gas & Electric Corporation (RG&E) provided the Nuclear 

Regulatory Commission (NRC) with a description of various interim compensatory measures 

taken with respect to the prompt notification system. RG&E also committed to provide the NRC 

with a status update on these measures by June 28, 2002. Attachment A provides the required 

update. Also included within Attachment A are descriptions of several other initiatives being 

implemented by RG&E related to this topic.  
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In addition to the update, RG&E would like to describe our position related to the prompt 

notification system and the installed feedback system. The primary purpose of the feedback 

system (as described in the Ginna Station Emergency Response Plan) is to "verify proper siren 

activation and to verify whether inadvertent siren activations have occurred." The feedback 

system issues relate to excess radio traffic preventing timely feedback as to the status of the 

sirens following their activation. The system would most likely provide adequate indication of 

inadvertent siren activation. Meanwhile, the ability to provide verification of proper siren 

activation is only critical if a siren has failed to actuate.  

RG&E has performed a risk assessment for the potential to have an accident that results in core 

damage, with offsite releases within 4 hours of declaring a General Emergency, and the failure of 

a siren within the plume exposure pathway. The results of this assessment are provided in 

Attachment B. Included within this assessment is the determination that there is significant siren 

overlap within the 10 mile emergency planning zone (EPZ). In fact, more than one siren would 

have to fail within the 5 mile radius before there is a reduction in siren audible level below the 

requirement of 60 dB. For the 5 to 10 mile radius, this is also true except for six small areas that 

would still have some degree of siren coverage (though slightly below 60 dB). The combined 

frequency of this scenario with multiple siren failures was determined to be 8.92E-08/year. This 

low value is due to the low likelihood of an accident, the high reliability of the sirens (95% over 

the last five full system tests), and the siren overlap. It should also be noted that this is a very 

conservative calculation and does not account for the potential of public members being in the 

area (versus at work, school, vacation, etc.) and the likelihood that they are not notified 
independent of hearing the sirens (e.g., already watching TV or listening the radio, or called by 
friends and family).  

RG&E has also received questions related to compliance with NUIREG-0654/FEMA-REP-1 
(Ref. 2), Appendix 3, Section B.2.c which states: 

2. The minimum acceptable design objectives for coverage by the system are: 

c. Special arrangements will be made to assure 100% coverage within 45 
minutes of the population who may not have received the initial 
notification within the entire plume exposure EPZ.  

The Ginna Station siren system design was evaluated by the Federal Emergency Management 

Agency (FEMA) in 1986 (Ref. 3) using the criteria of FEMA-43 (Ref. 4). The siren system was 
designed to provide coverage for essentially 100% of the 10 mile EPZ. Tone alert radios are 

used to supplement this system and route alerting is also available in the instance that one or 

more sirens fail to actuate. However, since the fixed sirens provide for 100% coverage, no 

special arrangements were assumed to be required in the siren system design. RG&E can find no 

requirement in NUREG-0654/FEMA-REP-1, FEMA-43, nor FEMA documents used to evaluate 

emergency drill exercises that requires the capability to immediately identify that the sirens have 

failed to actuate and then complete backup route alerting within 45 minutes. This is further 

demonstrated by the fact that the original siren design approved by FEMA had no feedback 
system (the feedback system was installed in 1993).
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Nonetheless, RG&E believes that a feedback system provides for a more efficient verification of 
actual siren actuation.  

ZVer 
iy yours, 

VRobert C. Mecredy



Prompt Notification System Compensatory Measures (Update) 
Page 4 

xc: Mr. Richard J. Conte 
U.S. Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA 19406 

Regional Administrator, Region 1 
U.S. Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA 19406 

Mr. Robert Clark (Mail Stop O-8-C2) 
Project Directorate I 
Division of Licensing Project Management 
Office of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
11555 Rockville Pike 
Rockville, MD 20852 

U.S. NRC Ginna Senior Resident Inspector 

Mr. William M. Flynn, President 
New York State Energy, Research, and Development Authority 

Corporate Plaza West 
286 Washington Avenue Extension 

Albany, NY 12203-6399 

Mr. Paul Eddy 
NYS Department of Public Service 
3 Empire Plaza 
Albany, NY 12223 

Mr. Robert Reynolds 
Federal Emergency Management Agency 
Region II 
Jacob K. Javits Federal Building 
26 Federal Plaza, Room 1337 
New York, New York 10278-0002 

Ms. Thelma Wideman 
Director, Wayne County Emergency Management Office 
Wayne County Emergency Operations Center 
7336 Route 31 
Lyons, NY 14489



Prompt Notification System Compensatory Measures (Update) 
Page 5 

Ms. Mary Louise Meisenzahl 
Administrator, Monroe County Office of Emergency Preparedness 

1190 Scottsville Road, Suite 200 

Rochester, NY 14624-5159 

Mr. Andrew Feeney 
State Emergency Management Office 
Public Security Building 
State Campus 
Albany, NY 12226-5000



Prompt Notification System Compensatory Measures (Update) 
Attachment A, Page 1

Attachment A 

Status Update on Interim Compensatory Actions
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Interim Compensatory Actions and Enhancements Related to Prompt Notification System for Ginna Station 

The following is a summary of the interim compensatory actions and planned enhancements related to the prompt notification system 

(siren system) for Ginna Station. This summary includes both items previously docketed with the NRC and more recent 

considerations.  

Item Description Status 

A RG&E Letter Dated June 14, 2002 

A. 1 Formalize the procedures for siren testing and activation. Complete.  

A.2 Train the county personnel who operate the system. Complete.  

A.3 Include the Ginna Station siren system as an "Engineering System" similar to in- System designation and controls are 

plant equipment (e.g., auxiliary feedwater system). This effectively places controls complete. A revised preventative 

on the siren maintenance activities and implements more stringent configuration maintenance program has been developed 

controls. Develop a more comprehensive preventative maintenance program. and is currently being implemented. Two 
sirens were evaluated for sound degradation 
during the May 2002 full system test. Both 

sirens performed to the original dB design 
specification.  

A.4 Transferring the responsibility for siren maintenance from corporate jurisdiction to Complete.  

the I&C Special Projects group so the work control falls under the Ginna Station Clarification - The siren communication and 

Maintenance processes. control system is under the Ginna Station 
Maintenance program. The siren 
heads/motors remain under corporate 
jurisdiction since they have the necessary 
training and tools (e.g., working on poles at 
high elevations).  

A.5 Contract with a local communications company to implement measures to improve Complete.  

radio communications between the sirens and the control stations.
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A.6 Based on evaluating data from the May 2002 full system test, upgrade the feedback RG&E has decided to replace the 

system by implementing software changes with subsequent hardware changes at communications and control portion of the 

each siren location. RG&E is also evaluating replacing the existing feedback system. The vendor's proposed schedule 

system with a new communications system. shows a completion date of early September.  
Full implementation (e.g., training, procedure 
changes, etc) is expected to be complete by 

September 30, 2002.  

A.7 Interim Compensatory Measure - Use of an automated telephone dialing system to Expected to be completed by 7/31/02.  

deliver a message to residents within a 10 mile radius around Ginna Station.  

A.8 Interim Compensatory Measure - Implement focused route alerting coincident with Complete.  

siren actuation by using fire, law enforcement, and/or emergency personnel for 

sirens which fail to provide positive indication of actuation.  

B Siren Activation Backup Capability 

B. 1 RG&E has the capability to actuate the sirens from a RG&E central location under Complete.  

the direction of the Counties as an additional backup. This backup was recently 

transferred to Ginna Station to enhance testing capability and to reduce the 

distance from the central controller to the most distant siren.  

C Implementation of Siren Design Program 

C. 1 Develop a siren program design document in accordance with Ginna Station Implement by 7/31/02.  

Procedure IP-CON-5, "Design Program Control". This document will describe the 

requirements associated with the alert system and how these are implemented, 

including defining the responsibilities of the various organizations involved.  

C.2 Add sirens to the list of equipment controlled under station procedure A-52.12, Implement by 7/12/02.  

"Inoperability of Equipment Important to Safety". The purpose of this procedure 

is to provide a means to monitor the operating status of equipment considered to be 

important to safety but not addressed by Technical Specifications.
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Perform a Self Assessment of the Ginna Station Emergency Response Plan 

The focus of the self-assessment will be a review of the Plan against our Issue self-assessment report 10/31/02.  

commitments to the NRC, and to the FEMA and NRC regulations and guidance.  

The team will be peer assisted (i.e., supplemented by non-RG&E personnel) who 

have a background in licensing, FEMA regulations, and/or Emergency Planning 
functions.  

Siren Verification Team

Interim Compensatory Measure - RG&E is evaluating the use of a team of 

individuals, who currently do not have any other critical Emergency Response 

duties, to verify that the sirens actuate. Upon declaring an Alert, this team will be 

notified to report to a pre-determined location where they will be given cell phones 

and assigned to a siren. If a decision to activate the sirens is made, they will verify 

that the sirens actuate and phone the information back to a siren coordinator.  

Complete coverage of all sirens may not be possible, this is intended to supplement 

the use of fire, law enforcement, and/or emergency personnel (Item A.8). This is 

an additional interim compensatory action.

Proposed - 07/31/02.

I
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Attachment 1 P-CON4 
Page 1 of 2 Rev. I 

PSAER No. Rev. # 

GINNA STATION 2002-0012 0 

PSA EVALUATION REQUEST (PSAER) Records Category 4.63.4.1 
Reviewed: 

Part I - Issue Identification 

Describe Activity/issue: 
The sirens associated with the prompt notification system have had problems related to the feedback system. Specifically, while the 
sirens generally successfully actuate, the system which feeds back to the siren controllers that the sirens have actuated becomes 
overwhelmed by the resulting radio feedback traffic. Consequently, the counties may not be aware of whether a siren has 
successfully actuated or not. As such, please evaluate the likelihood of the following scenario: a core damage sequence leads to a 
large early release with a subsequent siren failure in the path of the radiological plume. Two potential end paths should then be 
evaluated: (1) the counties are aware of the failure immediately and initiate route alerting, and (2) the counties are not aware for 2.5 
hours of the failure at which time they initiate route alerting.  

Originator/Date: Mark Flaherty 6-17-02 Need Date: 6-21-02 

Related Records: AR 2002-1214, 1215, 1216 

Part 2A - Initial Evaluation

0l Qualitative PSA Impacted? Basis: 

* Quantitative Level 1 (all) a) 0l Yes 0 No 

El Not Applicable Int. Events Ii Yes 9 No 

Basis: Fire 0l Yes CR No 

Flood 0l Yes 19 No 

Shutdown M Yes 9 No 

Level 2 9 Yes El No LERF is considered for offsite releases 

Part 2B - Detailed Evaluation

See Supplement
Describe Analysis Performed:



Attachment 1 IP-CON-4 
Pace 2 of 2 Rev. I

PSAER No. Rev. # 

GINNA STATION 2002-0012 0 

PSA EVALUATION REQUEST (PSAER) Records Category 4.63.4.1 
Reviewed: 

Part 3 - Results

A B C D E 

PSA Category Rev. # Baseline (1/yr) Adiusted (l/yr) Delta (1/yr) Delta % Max Delta for Perm Change (%M 

Internal Events 4.0 _ 

Fire 4.0 _ 

Flood 4.0 _ 

Shutdown 4.0 _ 

(If the Total is calculated from the above rather than separately, only Columns A through C should be summed) 

Total Level I a) 4.0 

Permanent Change is Acceptable if (Step 3.5.2): 
(1) Column B Total < 1.OE-4 AND (2) Column D < Column E FOR EACH CATEGORY 

Temporary Change is Acceptable if (Step 3.5.3): 
(1) Column B Total < 1.OE-3 AND (2) Duration (yr) x Column C Total < 1.OE-6 

Maximum Allowed Duration of Temporary Change (1.OE-6 / Column C): 

Level 2 4.0 

Permanent Change is Acceptable if (Step 3.5.4): 
(1) Column B < 1.OE-5 AND (2) Column D < Column E 

Temporary Change is Acceptable if (Step 3.5.5): 
(1) Column B < 1.OE-4 AND (2) Duration (yr) x Column C < 1.OE-7 

Maximum Allowed Duration of Temporary Change (1.01E-7 / Column C): 

10 CFR 50.59 Evaluation 
UFSAR Frequency (1/yr) or Probability 
Category Original New Increase (include % or factor) 

Accident 
SSC Malfunction 
(Acceptable if accident frequency increase < I 0% or < l.OE-06/yr or SSC Malfunction Prob increase <= factor of 2) 

OVERALL ACCEPTABILITY? 0 Yes 0 No 
Additional Comments: 
Acceptability is not addressed since this evaluation does not involve a temporary or permanent change. The PSAER is used as a 
documentation tool for this analysis.  

Part 4 - Closeout 

Associated Record Information: AR 2002-1214, 1215, 1216 

Associated EINs/Systems: SIRENOI through SIREN96 / System 93 (Alert & Notification) 

PSA Analyst/Date: Steve Kimbrough • C -. i,/cz / 6-21-02

(a) If all four categories of the Level 1 PSA are impacted (i.e., internal events, fire, flood, and shutdown), only the Total 
Level 1 CDF need be evaluated.



SUPPLEMENT TO PSAER 2002-0012, REV. 0

Based on the problems with the emergency notification siren feedback mechanism failing to provide 

timely indication that a siren has not sounded, the evacuation of the population in the affected area could 

be delayed for up to several hours. In order to assess the impact of this delay, it was assumed that if the 

actual release takes place 4 or more hours after the declaration of a General Emergency, the delay in 

evacuation will have no impact. That is, Ginna Station procedure EPIP 2-1 requires identification of 

Protective Action Recommendations upon declaration of a General Emergency. It was assumed that 4 

hours was an appropriate cut-off point for immediate identification of siren failure versus an unknown 

status, since the last test showed up to a 2.5-hour delay in the feedback system. Each of the four possible 

endstates with respect to a large early release, described in Section 10.2, Figure 10-4, and Sections 

10.3.1.1 through 10.3.1.4 of the PSA Final Report, were reviewed to determine whether they were 

expected to result in a release occurring within 4 hours of the declaration of a General Emergency, and 

those which are expected to result in a release occurring 4 or more hours after the declaration. The 

Emergency Action Levels (EALs) in Attachment 1 of EPIP 1-0 were used to determine at which point in 

the sequence a General Emergency would be declared. The results are shown below: 

1) Core Damage With Containment Failure at Vessel Breach - Low RCS Pressure (path #4 on Figure 

10-4): 3.4E-08/yr.  

These are scenarios where core damage occurs and the core debris melts through the reactor vessel.  

The reactor coolant system (RCS) is depressurized at the time of core melt-through, either because 

the initiating event results in low RCS pressure (e.g., large or medium LOCA) or a temperature

induced hot leg failure occurs after core damage and depressurizes the RCS. Containment failure is 

assumed to occur at the time of vessel breach with a probability of 0.01 (per Section 10.2.7.1 of the 

PSA Final Report). In this scenario, the declaration of a General Emergency would occur prior to 

core damage (defined in the PSA as core temperature of = 1800' F) using EAL 1.2.2, "RED path in 

F-0.2, CORE COOLING AND Functional restoration procedures not effective within 15 minutes".  

F-0.2 RED path is defined as a "NO" response to "Core exit TC's less than 12000 F". Based on Table 

1-3 of the PSA Final Report, for a large or medium LOCA (temperature-induced hot leg rupture is 

assumed to be equivalent to a large LOCA), failure of the vessel and coincident failure of the 

containment would lead to a release occurring within 4 hours of the declaration of a General 
Emergency.  

2) Core Damage With Containment Failure at Vessel Breach - High RCS Pressure (path #8 on Figure 
10-4): 4.43E-07/yr.  

These are scenarios where core damage occurs, and the core debris melts through the reactor vessel.  

The reactor coolant system (RCS) is at high pressure at the time of core melt-through because the 

initiating event did not depressurize the RCS (e.g., transients, small and small-small LOCAs) and no 

temperature-induced hot leg rupture occurred. Containment failure is assumed to occur at the time of 

vessel breach with a probability of 0.1 (per Section 10.2.7.2 of the PSA Final Report). In this 

scenario, the declaration of a General Emergency would occur prior to core damage using EAL 1.2.2, 

"RED path in F-0.2, CORE COOLING AND Functional restoration procedures not effective within 

15 minutes". Based on Table 1-3 of the PSA Final Report, for a Transient/Small-Small LOCA, 

failure of the vessel and coincident failure of the containment would lead to a release occurring 4 or 

more hours after the declaration of a General Emergency.  

3) Core Damage With Induced SGTR -High RCS Pressure (path #10 on Figure 10-4): 1.84E-07/yr.  
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These are scenarios where core damage occurs with the RCS at high pressure and an induced SGTR 

occurs, either due to temperature-induced tube creep failure or depressurization of the secondary side 

creating a high differential pressure across the tubes. Declaration of a General Emergency would 

have occurred prior to core damage (and thus, prior to the temperature induced SGTR) using EAL 

1.2.2, "RED path in F-0.2, CORE COOLING AND Functional restoration procedures not effective 

within 15 minutes". Due to the fact that the timing of the induced tube rupture is not known, and the 

SGTR creates a release pathway outside containment prior to vessel breach or containment failure, it 

is assumed that the release will occur within 4 hours of the General Emergency declaration.  

4a) Core Damage With Containment Failure or Bypass (path #12 on Figure 10-4) - ISLOCA: 4.OE

09/yr.  

These are scenarios where an ISLOCA leads to core damage as well as providing a direct release 

path outside containment at the time of core damage. Declaration of a General Emergency would 

have occurred prior to core damage using EAL 4.1.6, "Inability to isolate any primary system 

discharging outside containment AND Radiological release pathway to environment exists as a result 

AND ORANGE or RED path in F-0.2 CORE COOLING". The time to the release is then the time 

required for the core to go from 12000 F to 18000 F, which is expected to be less than 4 hours.  

4b) Core Damage With Containment Failure or Bypass (path #12 on Figure 10-4) - SGTRs: 6.99E-07/yr.  

These are scenarios where a SGTR leads to core damage as well as provides a release path outside 

containment at the time of core damage. Since the vast majority of these scenarios involve a failure 

to isolate the ruptured SG, it is assumed that declaration of a General Emergency would have 

occurred prior to core damage using EAL 4.2.2, "Unisolable secondary side line break with S/G tube 

rupture AND ORANGE or RED path in F-0.2 CORE COOLING". The time to the release is then the 

time required for the core to go from 12000 F to 18000 F, which is expected to be less than 4 hours.  

4c) Core Damage With Containment Failure or Bypass (path #12 on-Figure 10-4) - Containment 
Isolation Valve Failure: 1.51E-07/yr.  

These are scenarios where any initiator leads to core damage and one or more containment isolation 
valves fail to close, creating a direct release path outside containment. However, a release may or 
many not occur at the time of core damage depending on the status of the RCS (i.e., intact vs. not 
intact). Since this scenario can be caused by a number of different initiators, it is assumed that 
declaration of a General Emergency would have occurred prior to core damage using EAL 1.2.2, 
"RED path in F-0.2, CORE COOLING AND Functional restoration procedures not effective within 

15 minutes". Since none of the cutsets in this group contain a LOCA event (including transient 
induced LOCAs), it can be concluded that the RCS is intact at the time of core damage. Per Table I

3 of the PSA Final Report, the time to vessel failure depends on the initiator (and whether or not 

there has been a temperature-induced hot leg failure which would be treated as a large LOCA). All 

of the cutsets in this scenario involve a transient initiator which would result in 4 or more hours 
elapsing from time of core damage to time of vessel failure. However, since the probability of a 

temperature induced hot leg failure is 0.72 (per Section 10.2.4.1), 72% of these scenarios (1.09E

07/yr) will result in vessel failure, and coincident release through the failed containment isolation 

valve, within 4 hours of the declaration of a General Emergency, while the remaining 28% (4.23E

08/yr) will result in vessel failure and release 4 or more hours after the declaration.  
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4d) Core Damage With Containment Failure or Bypass (path #12 on Figure 10-4) - Failure of 

Containment Heat Removal: 5.65E-07/yr.  

These are scenarios where any initiator leads to core damage followed by failure of the reactor vessel 

due to melt-through. Containment does not fail at the time of vessel failure [these are addressed in 1) 

and 2), above)], but eventually fails due to overpressurization due to the lack of heat removal 

capability. Since this scenario can be caused by a number of different initiators, it is assumed that 

declaration of a General Emergency would have occurred prior to core damage using EAL 1.2.2, 

"RED path in F-0.2, CORE COOLING AND Functional restoration procedures not effective within 

15 minutes". The time to the release is then the time required for the vessel to fail and containment 

to overpressurize. Per Table 1-3 (which assumes no containment heat removal functions are available 

during an SBO), the shortest time to containment failure following core damage is 12 hours.  

Therefore, these scenarios would lead to a release occurring 4 or more hours after the declaration of a 

General Emergency.  

Based on the above, of the total LERF of 2.09E-06/yr, releases within 4 hours of the declaration of a 

General Emergency contribute 1.04E-06/yr [items 1), 3), 4a), 4b), and 72% of 4c)], while releases 

occurring 4 or more hours after the declaration contribute 1.05E-06/yr [items 2), 28% of 4c), and 4d)].  

Once the frequency of a release within 4 hours of the declaration of a General Emergency is known, the 

probability that any of the population will be affected by the problems with the feedback system must be 

determined. Since a problem with the feedback mechanism would only be an issue if a siren actually 

fails, this is the probability that enough siren failures occur that some of the population cannot hear the 

sirens and are not notified of the evacuation.  

NUREG/CR-6595 (An Approach for Estimating the Frequencies of Various Containment Failure Modes 

and Bypass Events, Mubayi, et al., BNL, 1999) quotes the "Large Release Study" (NUREG/CR-6094, 

Calculations in Support of a Potential Definition of Large Release, Hansen et al., BNL 1994) as 
indicating "that, in the mean, the plume [from a large early release] spreads at most over one-third of 

each of the 16 angular sectors around the plant." If the roughly 1800 land area covered by the Ginna 10

mile evacuation zone is divided into 16 * 3 * 1800/360' = 24 angular sectors of 1800/24 = 7.50 each, the 

map of the 96 siren locations (Attachment 1) indicates that, on average, six sirens will be located within 

each 7.5' sector (standard deviation of 2 sirens). A review of the map of the Ginna Station Individual 

Siren Sound Level Contours from the Siren Design Report ("An off-site Emergency Plan Prompt Alert 
and Notification System Addendum for the R. E. Ginna Nuclear Power Station", November 1984) 

(Attachment 4) indicates that to ensure coverage of any particular 7.5' sector, the sirens in that sector, 

and the sirens in each of the 7.5' sectors adjacent to it, must operate. If the roughly 180* land area 

covered by the Ginna 10-mile emergency planning zone (EPZ) is divided into 16 * 180°/3600 = 8 angular 

sectors of 1800/8 = 22.5' each (equivalent to grouping the previous 7.5' sectors into triplets), the map of 

the 96 siren locations (Attachment 1) indicates that, on average, 14 sirens will be located within each 

22.50 sector (standard deviation of 2 sirens). [Note that some sirens are credited in two adjacent sectors.  

Thus, when the sectors are combined, the siren is counted only once.] Thus, at most, the 14 sirens in the 

22.50 sector centered on the plume pathway must operate to notify the population, and eliminate the need 

for the feedback system.  

Given the significant overlap between the sirens, a success criteria of all 14 out of 14 sirens operating 

appears overly conservative. In order to verify this, an examination of a map of the Ginna Station 

Individual Siren Sound Level Contours was performed to see if the decibel level in a 7.5* plume pathway 

would remain above the 60 dB regulatory requirement given a failure of a single siren in the 22.5' sector 

centered around that sector. Since the sound contours on the map are for the 70 dB level, these contours 
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first had to be converted to the 60 dB level. Per FEMA-CPGl-17, a doubling of the distance from the 
siren will reduce the decibel level by 10 dB. Using this conversion factor, 60 dB contours were drawn.  
Eight uniformly distributed 22.50 sectors were then analyzed to determine if the decibel level would 
remain above 60 dB within the plume pathway (i.e., the center 7.5' sector) given failure of any single one 
of the sirens in the 22.5' sector. The results of this analysis show that for all eight sectors, within a 5 
mile radius of the station, the decibel level produced over the sector area will remain above 60 dB given 
failure of any single siren. Further, out to the 10 mile radius, the decibel level produced by a single siren 
will remain above 60 dB given failure of any single siren except for six small areas (the largest being 
approximately 1/8 sq. mile). These areas are generally located on the extreme outer edge of the EPZ.  
However, given that sound from multiple sirens overlaps these very small areas, it can reasonably be 
assumed that, while no single siren will produce 60 dB in the area, the decibel level from all sirens would 
meet the 60 dB requirement. Thus, it can be concluded that for any given plume pathway, failure of one 
of the sirens within the 22.5' sector centered on that pathway will have no impact on evacuation of the 
population. The validity of this conclusion is further confirmed by the generic analysis presented in 
Attachment 3, and FEMA's review of the Siren Design Report (Attachment 4) 

Based on the above discussion, a success criteria of 13 out of the 14 sirens in the 22.5' sector 
surrounding the plume pathway will be used to determine the probability of overall siren success. If the 
probability of siren failure on demand is p (implying that success = 1 - p), we can write the probability of 
overall success as S = 14p(1 - p)13 + (1 - p)14, which implies a probability of failure = 1 - S. Data from 
the past five full-blow tests of the sirens (1998 through 2002) shows that a total of 23 siren failures have 
occurred. This translates to a failure probability of (23)/(5 * 96) = 0.0479. Assuming, therefore, a siren 
failure rate of p = 0.0479, the probability of no more than one of the 14 sirens failing to operate in the 
plume's 22.5' sector becomes 0.143. The Ginna Station 2001 wind pattern data (Attachment 2) indicates 
a likelihood of 0.600 that any plume will pass over a populated area (i.e., over land, not the lake).  
Therefore the probability that a plume passes over a populated area AND no more than one of the 14 
sirens in the plume's 22.5' sector fails to operate becomes 0.143 * 0.600 = 0.0858. It should be noted 
that this analysis is conservative since it is possible to have two or more sirens in a 22.50 sector fail and 
still provide a 60 dB alarm over the entire area. However, this is not specifically calculated, given the 
large number of possible combinations which would have to be evaluated.  

Combining the frequency of a large early release within 4 hours of the declaration of a General 
Emergency (1.04E-06/yr), with the probability that the plume passes over a populated area in which more 
than one of the 14 sirens has failed (0.0858), results in a frequency of occurrence of an event in which the 
problems with the siren feedback mechanism impact the population of 8.92E-08/yr.
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# SIRENS PER SECTOR

-I 1 I r 1 31 P

SUMMARY STATISTICS

Mean 
Standard Error_ 

Median M...... ~ ode .. .. ......  

Standarda Dev~iation6 
Sample Variance 

Kurtosis 
Skewness 
- R.. ... ang•e... ....  
Minimum 
Maximum 
Sm(See Note) 

Count 

Smallest(l) 
Confidence Level(95.0%)

5.958333333 
0.321224822 

6 

1.573673815 
2.476449275 
-0.696627894 
0.074503452 

6 
3 _ 

9 

1_ 43 
24 
9 

3 
0.664503269

SECTOR 
(22.5 

DEGREE)

| 1 

3 
4 

6 

7 
8

#OF 
SIRENS

14 

11 
14 

17 
14

SUMMARY STATISTICS

Mean 
Standard Error 

Median 
Mode 

Standard Deviation 
Sample Variance 

Kurtosis 

Skewness 
S... . .. Ran• e 

Minimum 
Maximum 

Sum (See Note) 
Count 

Smallest( 1) 

Confidence Level(95.0%)
Contidence Level(95.0%) 1.611218683

NOTE: Sirens that bordered on multiple sectors were counted in neah hrinninn the total fr-- -11 et,$ .f. on
W1 g ... 10 > . _______ I I I I______________________________

14 
0.681385144 

14 
14 

1.927248223 
3.714285714 
-0.078698225 

0 
6 

11 17 _ 

112 
8 
17 
11
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GINNA 2001 WIND DIRECTION DATA

DIRECTION 1st Q 2001' 2nd 0 20011 3rd 0 2001 4th Q 2001 Total I Fraction 

Calm, 117'l 159] 01 01 2761 0.0315 
N 96' 99] 60 166: 4211 0.0481 

NNE! 124 121 168, 195 6081 0.0694 
NE, 112i 1071 231' 177; 6271 0.0716 

ENE 961 1321 185 154 567j 0.0647 
E: 791 122 2581 1741 6331 0.0723 

ESE: 101; 146! 196! 1841 6271 0.0716 
SE 136: 1341 152, 168' 5901 0.0674 

SSE 182 190; 110' 180. 662j 0.0756 
S 265; 1461 96, 166. 6731 0.0768 

SSW: 185 1221 77' 113! 4971 0.0567 
SW 131 162i 115 89 497! 0.0567 

WSW* 107, 168. 143. 79 4971 0.0567 
W 133: 1161 117. 81 447 0.0510 

WNW 113i 92, 76! 95. 376 0.0429 
NW 92: 871 53' 72, 3041 0.0347 

NNW: 901 81" 59' 103i 3331 0.0380 
Invalid' 1 0 112' 12- 125 0.0143 

Total 2160; 2184 2208; 2208& 87601 1.0000 
Total (wlo 

Invalid)' 2159. 2184: 2096; 2196; 8635! 0.9857 

AVERAGE FOR POPULATED AREA 
0.600 

=[SUM(E:WSW)+ (ENE+W)/2]/TOTAL(W/O)

Attachment 2 
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RETDAS Wind Rose Report

Period: 
Elevation: 

Device: 

Sector 

"•Calmi 

N 

NE 
ENE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 
Invalid 

Total

01/01/2001 00:00 to 04/01/2001 00:00 
33' 
A/B Primary/Fallback

# of Hours 

117.00 
96.00 

124.00 
112.00 
96.00 
79.00 

101.00 
136.00 
182.00 
265.00 
185.00 
131.00 
107.00 
133.00 
113.00 
92.00 
90.00 
1.00 

2160.00

Percnt 

5.42 
4.44 
5.74 
5.19 
4.44 
3.66 
4.68 
6.30 
8.43 

12.27 
8.56 
6.06 
4.95 
6.16 
5.23 
4.26 
4.17 
0.05

Mean Wind Speed (mph) 

0.00 
9.87 
9.91 
9.29 

10.52 
12.77 
10.03 
11.06 
11.55 
11.77 
11.66 
12.95 
15.52 
15.30 
13.39 
8.98 
7.95 
0.00

Attachment_ ___ 
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Page 1
RETDAS Wind Rose Report

04/01/2001 00:00 to 07/01/2001 00:00 
33' 
A/B Primary/Fallback

Sector # of Hours 
-- - - - --- - -

Calm 
N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 
Invalid 

Total

159.00 
99.00 

121.00 
107 .00 
132 .00 
122 .00 
146 .00 
134.00 
190.00 
146.00 
122.00 
162.00 
168.00 
116.00 
92.00 
87.00 
81.00 
0.00 

2184.00

Percnt 

7.28 
4.53 
5.54 
4.90 
6.04 
5.59 
6.68 
6.14 
8.70 
6.68 
5.59 
7.42 
7.69 
5.31 
4.21 
3.98 
3.71 
0.00

Mean Wind Speed (mph) 

0.00 
10.16 
7.96 
7.88 
6.59 
7.06 
6.76 
6.45 
7.84 
8.74 
8.02 
9.29 
9.85 
7.22 
7.81 
9.09 

10.61 
0.00

Attachment 2 
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Page 1RETDAS Wind Rose Report

period: 
Elevation: 

Device:

07/01/2001 00:00 to 10/01/2001 00:00 
33' 
A/B Primary/Fallback

Sector 

Calm 
N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 
Invalid

# of Hours 

0.00 
60.00 

168.00 
231.00 
185.00 
258.00 
196.00 
152.00 
110.00 
96.00 
77.00 

115.00 
143.00 
117.00 
76.00 
53.00 
59.00 

112.00

Percnt 

0.00 
2.72 
7.61 

10.46 
8.38 

11.68 
8.88 
6.88 
4.98 
4.35 
3.49 
5.21 
6.48 
5.30 
3.44 
2.40 
2.67 
5.07

Total 2208.00

Attachment Z 
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Mean Wind Speed (mph) 
-----------------------------------

0.00 
7.09 
8.41 
8.52 
7.55 
7.97 

8.00 
7.46 
6.99 
6.97 
7.10 
8.91 

10.51 
10.73 
7.74 

6.84 
7.10 
0.00

.Date: 03/27/2002 15:26



Page 1RETDAS Wind Rose Report

Period: 

Elevation: 
Device:

10/01/2001 00:00 to 01/01/2002 00:00 
33' 
A/B Primary/Fallback

Sector 

Calm 
N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 
Invalid 

Total

# of Hours 

0.00 
166.00 
195.00 
177.00 
154.00 
174.00 

184.00 
168.00 
180.00 
166.00 
113.00 
89.00 
79.00 
81.00 
95.00 
72.00 

103.00 
12.00

Percnt 

0.00 
7.52 
8.83 
8.02 
6.97 
7.88 
8.33 
7.61 
8.15 
7.52 
5.12 
4.03 
3.58 
3.67 
4.30 
3.26 
4.66 
0.54

2208.00

Attachment 2 
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Mean Wind Speed (mph) 

0.00 
11.30 
9.58 
9.36 
8.80 
9.71 

10.82 
10.15 
12.30 
12.06 
11.00 
12.27 
13.97 
13.88 
13.54 
9.53 
9.96 
0.00

Date: 03/28/2002 08:57



ATTACHMENT 3

Using the map of Individual Siren Sound Level Contours, sizes were assigned to the siren circles. A 

roughly equal number of "small" circles, "medium" (irregular) circles, and about 2.5 times as many 

"large" circles as each of these, (i.e., whole number ratios of 2:2:5) were identified. Assigning the small 

circles the measured radius of 0.375 mi, the large circles the radius of 0.875 mi, and the medium circles 

an estimated radius of 0.750 mi, the average radius of a siren at 70 db becomes (2 * 0.375 mi + 2 * 0.750 

mi + 5 * 0.875 mi)/9 = 0.736 mi. For sirens 1 through 13, the average distance between the 12 

consecutive pairs (1-2, 2-3, ..., 12-13) was roughly 1.4375 mi. Thus, at 60 db, the average siren radius 

presumably doubles to 2 * 0.736 mi = 1.472 mi, or just over the average distance between two sirens.  

Thus, on average, the 60-db radii of two adjacent sirens will enclose the siren locations of each (i.e., the 

center of each siren's circle will lie within its counterpart's circle). Therefore, if three sirens are placed 

on average 1.4375 mi apart from each other in an equilateral triangle (an assumed average grid layout for 

the sirens), the centers of each siren's circle (i.e., the siren's location) will be located within the 60-db 

circles of its two counterparts, meaning 2 of the 3 sirens can cover the triangular area between all three at 

60 db. So, removing one siren from this equilateral triangle with sides = 1.4375 mi will not prevent 

coverage of the triangular area by the other two.  
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Federal Emergency Management Agen 
Washington, D.C. 20472

Ltr only: 
Stello 

Cy Roe 
Rehm 
Sniezek 
Denton 
tlurley 
GCunni nghan

TIS8B
V. victor Stello, Jr.  

Acting Executive Director for Operations 
U.S. Nuclear Regulatory Ccmiassion 
Washington, D.C. 20555

* -

Dear Wt. Stello: 

The Federal Emergency bnagement Agency (FEM ) has completed an analysis of 

the prcmpt alert and notification system for the R. E. Ginna Nuclear Power 
Station in Ontario, New York. This review has been completed pursuant to 

FEM? rule 44 CFR 350; selected evaluative criteria and Appendix 3 in NURBG
0654/FEM-REP-1, Rev. 1; and FEM!-43, the "Standard Guide for the Evaluation 
-A Alert and Notification Systems for Nuclear Power Plants" (now published as 
FEM?-REP-10). The enclosed report entitled "R. E. Ginna Nuclear Power Station 
Site-Specific Offsite Radiological Emergency Preparedness Alert and Notification 
System Quality Assurance Verification" summarizes the engineering design review, 
incorporates the results of the telephone survey of the public conducted i=Te
diately following activation of the alert and notification system on August 15, 

1985, and confirms the adequacy of the applicable evaluative criteria fram 
N 0EG-O654/FEM-REP-1, Rev. 1, and FEMP-43.  

Based on the engineering design review and the results of the telephone survey, 
FEMb has determined that the alert and notification system installed around the 

R. E. Ginna Nuclear Power Station satisfies the requirements of NUREG-0654/FEMt
REP-I, Rev.1, and FEW?-43. Therefore, there is reasonable assurance that the 

system is adeqcate to promptly alert and notify the public in the event of a 
radiological emergency at the site. A complete review of the offsite radiolcgi
cal emergency plans and preparedness site-specific to R. E. Ginna will be ccm
pleted by FEM. at a later date.  

Sincerely,

50"404a*("41- * 

Samuel W. Speck 
Associate Director 
State and Local Programs 

and Support U1

Enclosure

8603170176 8 6 0 30-A-%.~ 
PDR ADOCK 05000
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R.E. GINNA NUCLEAR POWER STATION 

SITE-SPECIFIC OFFSITE RADIOLOGICAL EMERGENCY 

PREPAREDNESS ALERT AND NOTIFICATION SYSTEM 

QUALITY ASSURANCE VERIFICATION 

Prepared for 

Federal Emergency Management Agency 

Washington, D.C. 20472 
Under Contract No. EMW-83-C-1217 

February 26, 1986
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EBS is activated when the Monroe County PIO communicates 
with primary EBS radio station WHAM-AM in Rochester, New 
York. WHAM-AM broadcasts 7 days a week, 24 hours a 
day. The EBS message is broadcast to the public fol
lowing activation of the siren system.  

In the event of a fast-breaking emergency, each county 
warning point dispatcher notifies the county Executives 
(Chairman, Wayne County Board of Supervisors; Monroe 
County Manager), Director of OEP/ODP, Sheriff, and PIO.  
The county warning point automatically proceeds to imple
ment the telephone fan-out system to activate the County 
Response Organization.  

FEMA exercise evaluations (references 5 and 6) have 
demonstrated that the administrative mechanisms are in 
place to provide prompt alert and notification to the 
general public in the event of an emergency at the R.E.  
Ginna Nuclear Power Station.  

B. Physical Means Of Alerting (E.6.2, FEMA-43) 

A description of and supplementary information for the 
physical means of alerting for the R.E. Ginna Nuclear 
Power Station are contained in Sections 2.3 and 2.4 of 
the Design Report. The system consists of 96 fixed 
siren units.  

1. Sirens (E.6.2.1,, FEMA-43) 

The R.E. Ginna Nuclear Power Station siren warning 
system was evaluated in accordance with the design 
evaluation methodology detailed in 'Analysis of Siren 
System Pilot Test." 9 The siren system as analyzed 
consists of: 

10 
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75 Alerting Communicators of America (ACA) 
Penetrator-10 sirens rated at 122 dBC; and 

21 ACA Banshee sirens rated at 112 dBC.  

Anechoic-chamber measured octave band siren sound 
pressure spectrums (supplied by the siren manufac
turer) were used to verify the rated output of the 
sirens. The verified output of the Penetrator-10 and 
the Banshee sirens are 125 dBC and 115 dBC, respec
tively. For the purposes of this evaluation, the 
more conservative values of 122 dBC and 112 dBC, as 
used by the licensee, are adopted.  

Routine siren testing procedures and operability for 
the R.E. Ginna Nuclear Power Station siren warning 
system have been reviewed and determined to satisfy 
FEMA-43 operability requirements.  

The evaluation of the siren system design calculation 
procedure was conducted by: 

. Verifying the licensee's computer modeling re
sults as presented in Section 2.4 of the Design 
Report against the 10 dB loss per distance 
doubled attenuation rate in the absence of 
special conditions; and 

* Ascertaining the adequacy of the licensee's 
computer-predictive coverage in the presence of 
site-specific topographical and meteorological 
conditions through comparisons of the licensee's 
results with Outdoor Sound Propagation Model 
(OSPM) 9 results for specific sirens.  

11 
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The Design Report states that the R.E. Ginna Nuclear 
Power Station siren warning system design followed 
the guidance of FEMA's CPG-1-17 1 0 in the absence of 
intervening topographical features, and utilized 
Fresnel diffraction by rigid straight barriers to 
account for those obstructions identified from the 
U.S. Geological Survey topographical maps. The 
Design Report elaborated on the additive effect of a 
fixed siren combined with the sound from another 
siren, fixed or rotating, for the 70 dBC 6ontour; no 
such allowance was claimed for the 60 dBC contour.  
The additive procedure is only applicable to omni
directional fixed sirens, since rotating sirens 
typically cannot be reliably synchronized to provide 
the additive effect. The resultant 70 dBC and 60 dBC 
contours are shown on the map in Appendix C of the 
Design Report. An examination of the contour map 
revealed that the stated siren additive effect for 70 
dBC was apparently not applied. Appendix E of the 
Design Report identified the Village of Webster as 
the only area within the EPZ with greater than 2,000 
persons per square mile within the 70 dBC contour.  

Twelve sirens (including 10 ACA Penetrator-10 sirens 
and two ACA Banshee sirens), representative of the 
site-specific topographical conditions within the 
R.E. Ginna Nuclear Power Station EPZ, were selected 
for this quality assurance verification review. The 
location of each of the 12 selected sirens is depict
ed on the U.S. Geological Survey's Webster quadrangle 
map (see Figure 2 of this report). These 12 sirens 
cover the more populated areas within the R.E. Ginna 
Nuclear Power Station EPZ.  

Surface weather parameters, representative of site 
prevailing summer daytime conditions, were used in 
the OSPM calculations. Appendix A o this report4 

12 Pagen o 
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contains OSPM topographical profile charts, OSPM 
topographical input, OSPM siren sound pressure level 
input, OSPM meteorological input, and OSPM siren 
sound pressure level output for each of the 12 
individual OSPM siren runs.  

To compare the acoustical coverage estimates of OSPM 
with the data presented in the Design Report, each 
analyzed siren azimuth was classified into two cate
gories according to terrain profiles: partially 
hilly (minor obstructions) and relatively flat (gen
erally unobstructed line-of-sight).  

Regressions of dBC versus the logarithm of distance 
were performed for the siren data for the terrain 
categories. The results are depicted in Figures 3 
through 6 of this report. Also depicted in Figures 3 
through 6 are the 70 dBC and 60 dBC ranges as calcu
lated by the licensee's procedure using the equa
tions: 

SPL = 122 - 31.32 LOG (D/100) dBC 

SPL = 112 - 32.90 LOG (D/100) dBC 

where D is distance in feet for the Penetrator-10 and 
Banshee sirens, respectively, in the absence of topo
graphical barriers. These equations resulted in 
70 dBC and 60 dBC ranges of 4,500 ft and 9,000 ft for 
the Penetrator-10 sirens, and 1,900 ft and 3,800 ft 
for the Banshee sirens. Also depicted in the figures 
is the 10 dB loss per distance doubled attenuation 
rate. In addition, Figure 3 depicts the regression 
line of OSPM dBC predictions of the 10 Penetrator-10 
sirens over partially hilly (rolling) terrains 

14 
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between 1,000 ft and 10,000 ft; Figure 4 shows the 
same over flat terrains; and Figures 5 and 6 show 
regression results for the smaller Banshee sirens.  
Some general observations can be made concerning the 
siren range comparisons. First, the 60 dBC and 70 
dBC ranges estimated by the licensee are more liberal 
than are those resulting from the 10 dB loss per 
distance doubled attenuation rate, particularly for 
the larger Penetrator-10 sirens. This is due to 
variations in the coefficients used in the equations, 
which result in 9.4 dB loss per distance doubled for 
the 122 dBC rated Penetrator-10 siren and 9.9 dB loss 
for the 112 dBC rated Banshee siren. Second, it is 
noted that the 70 dBC and 60 dBC ranges estimated by 
the 10 dB loss per distance doubled attenuation rate 
and the licensee's procedure are more conservative 
than are the ranges estimated by using the OSP.  
This is expected since the real attenuation rate 
within the first few hundred feet is usually well 
below the 10 dB loss per distance doubled attenuation 
rate. It can also be seen that topographical effects 
are rather small, with an average difference between 
flat and rolling terrains of 2 dBC or less. Table 1 
below summarizes the 70 dBC and 60 dBC ranges esti
mated by the 10 dB loss per distance doubled attenu
ation rate, the licensee's procedure, and OSPM: 

TABLE I 
(In Feet) 

Penetrator-10 10 dB Rate 3,650 7,300 
Licensee 4,500 9,000 
OSP0 Partially 5,600 >10,000 
Billy 

OSPM Flat 6,200 >10,000 

Banshee 10 dB Rate 1,850 3,700 
Licensee 1,900 3,800 
OSPM Partially 2,550 4,800 

Attachment __Hilly 
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The licensee's overall conservatism in estimating the 

60 dBC and 70 dBC ranges is further supported by a 

comparison of individual siren coverages in terms of 
the area within the 70 dBC and 60 dBC contours. Area 
integrations were performed on the individual OSPM 
siren predictions. The average area for the 
Penetrator-10 sirens with 60 dBC or higher was 15.09 
square miles with a standard deviation of 1.49 and, 
for 70 dBC, was 4.15 square miles with a standard 
deviation of 0.48. The resulting average effective 
ranges were estimated to be over 10,000 ft and 6,000 
ft, respectively, for 60 dBC and 70 dBC. The average 
area for the Banshee sirens with 60 dBC or higher was 
3.32 square miles with a standard deviation of 0.10 
and, for 70 dBC, was 0.64 square miles with a stan
dard deviation of 0.06. The resulting average effec
tive ranges were estimated to be 5,400 ft and 2,400 
ft, respectively, for 60 dBC and 70 dBC.  

The results of the 12 OSPM runs were combined to 
generate representative contours around the selected 
sirens (see Figure 2 of this report). A surface 
interpolation and contouring program utilizing the 
output results of the 12 sirens was used to generate 
the sound pressure level contour overlay. These 
contours account for site-specific topographical and 
meteorological effects, the rotating characteristics 
of the Penetrator-10 sirens, and the omni-directional 
characteristics of the Banshee sirens.  

Comparison of the OSPM-predicted 60 dBC and 70 dBC 
contours with the 60 dBC and 70 dBC contours in Map 1 
of the Design Report indicates that the Design 
Report's predicted coverage of the 12 sirens is 
conservative. Aroa integration of the areas above 60 
dBC and 70 dBC covetred by these 12 sirens resulted in 
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50.38 and 29.48 square miles, whereas the total area 
of all individual sirens amounted to 157.56 and 52.77 
square miles". This indicates substantial overlap of 
siren coverage (coverage by more than one siren), 
thus affirming the conservatism of the licensee's 
design.  

In conclusion, the R.E. Ginna Nuclear Power Station 
siren warning system is found to meet the specific 
design requiremeiits of FEMA-43.  

2. S9ecial Alerting (E.6.2.4, FEMA-43) 

Supplemental alerting of the public within the R.E.  
Ginna Nuclear Power Station EPZ is provided by means 
that include tone alert radios and route alerting.  
Tone alert radios have been distributed to schools, 
nursing homes, hospitals, and commercial and indus
trial establishments in. Wayne and Monroe counties to 
alert those portions of the EPZ population. The 
County School Coordinator is responsible for verify
ing the effectiveness of the tone alert radio activa
tion. School authorities also are notified by the 
County School Coordinator at the request of the 
County Executive.  

If one or more sirens fail to activate, the county 
Fire Coordinator requests the appropriate fire depart
ment to effect route alerting in the area(s) by use 
of vehicles equipped with public address systems or 
bullhorns. Park, law enforcement, and fire personnel 
participate in route alerting. Route alert teams 
also physically notify schools and major industrial 
plants if sirens or tone alert radios fail.  
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