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Seabrook Statior

Site~-Specific Offsite Radiological Emergency
Preparedness Alert and Notification System

Quality Assurance Verification

New Hampshire Yankee's Offsite Response Organization

State of New Hampshire

I. INTRODUCTION

A. lIdentification

1.

Site Information

Seabrook Station is located in Seabrook, New
Hampshire on a coastal plain about two miles inland
from the Atlantic Ocean. This plain, extending from
+he shore to about four miles inland, is essentially
flat, with no hilis or valleys to impede sound
propagation. The coastline itself is rocky on the
north, changing to sandy beaches on the south. Over
most of the southern half of the Seabrook Station
plume exposure pathway emergency planning zone (plume
EPZ), the beaches are separated from the mainland by
1-2 miles of uninhabited tidal estuaries and salt
marshes.

Inland of the coastal plain the. land gradually rises.
To the north are scattered, symmetrical hills 200-300
feet in elevation. To the south, particularly along
the Merrimack River in Amesbury and Merrimack,
Massachusetts, hills and valleys eroded by drainage
into the river are the major topographic features.



The Merrimack River flows from west to east through
the southern half of the Seabrook Station plume EPZ.
In the coastal plain, river banks are wide and
shallow; just east of the city of Newburyport, the
tidal flats are over a mile wide. Further upstreanm,
the river has formed an irregular valley 50-75 feet
deep.

The Piscataqua River, which is also the Maine-New
Hampshire State line, forms a portion of the northern
boundary of the plume EPZ. The Piscatagua drains
Great Bay, also part of the northern boundary of the
plume EPZ.

Although most of the Seabrook Station plume EPZ is
populated, exceptions are the marsh and water areas
along the rivers and coast and a tew hilly areas
inaccessible by road in the west and southwest.
Year-round residential concentrations exist in:
Hampton, about 3~1/2 miles north of the site;
Amesbury, 5 miles SW; Newburyport, about 6+7 miles
SSW; Exeter, 8 miles NW and Portsmouth, 12 miles and
more to the NNE. During the summer, the 12 miles of
beaches from Newbury (Plum Island) on the south
through Rye Beach on the north are populated by
additional seascnal residents and visitors.

Since the Seabrook Station plume EPZ has a
significant influx of population during the summer
period, a population distribution estimate for a
summer weekend condition was used in determining the
geographical areas to be covered by siren coverage of
at least 70 dBC. The population distribution
estimate process is included in Chapter 2 of the
Design Report. This estimate, which is
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representative of the peak total population for the
plume EPZ, was developed for the Seabrook Station
plume EPZ Evacuation Time Study and has been
confirmed by subsequent population analyses.
Components of the population distribution included
permanent population, daily transients representative
of a fair weather weekend or holiday, and a seasonal
resident population. Population data were prepared
for each of 480 specific grid element areas. The
grid elements represent the area defined by one of
32, 11-1/4 degree directional sectors and one of 15
distance areas. The distance areas are in 1/2-mile
increments from 0 to 5 miles and are in 1l-mile
increments from 5 to 10 miles. Therefore, the
smallest grid element contains 0.02 square miles of
area and the largest grid element contains 1.87
square miles of area.

Each of the grid elements was examined for population

density and the gec. . al area of any grid element
with a population « . of aver 2,000 persons per
square mile was sup:- wed on a map ©f the plune

EPZ. Smooth ocutlines of apparent population
densities greater than 2,000 persons per square mile
were then developed based on an examination of the
superimposed grid elements and road map
configurations. In some cases, a visual field
inspection of the actual geographical area was made.

These areas of dense population are indicated on
Figures 2-1 and 2-2 in the Design Report. All of
these areas, except for a small area northwest of
Seabrook Station between sirens SH-01 and SbB-06, are
covered by at least 70 dBC.



Governments Within the 10-Mile Emergency Planning
Zone

The plume exposure pathway emergency planning zone
(plume EPZ) for the Seabrook Station is an irregular
shape as depicted on Figures 2-1 ana 2-2 of the
Design Report.

The plume EPZ of the Seabrook Station includes
portions of the States of New Hampshire and
Massachusetts. Table 2.1~-1 in Reference 1 of this
report lists the municipalities in each State which
are located wholly or partly within the Seabrook
Station plume EPZ. This table also depic“s 1970
residential popuolation figures and an estimated
permanent residential popul=*ian for 1980,
Specifically, part or all of the following
communities are located in the New Hampshire portion
of the plume EPZ: Brentwood, East Kingston, Exeter,
Greenland, Hampton, Hampton Falls, Kensington,
Kingston, New Castle, Newfields, Newton, North
Hampton, Portsmouth, Rye, Seabrook, South Hampton and
Stratham. Part or all of the following communities
are lccated in the Massachusetts portion of the plume
EPZ: Amesbury, Merrimack, Newbury, Newburyport,
Salisbury and West Newbury.

Approximately half of the total area of the Seabrook
Station plume EPZ includes the Atlantic Ocean.
Consequently, a substantial daily transient
population during the summer period visits the
beaches and other recreational facilities within the
Seabrook Station plume EPZ. Coastal beaches within
10 miles of the site extend from the Plum Island
Beach in Newbury, Massachusetts, to Wallis Sands
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Beach in Rye, New Hampshire. These beaches are
generally readily accessible to the public.V
Recreational boating is also prevalent during the
summer months in the Hampton Harboer vicinity,
concentrating on the Hampton and Blackwater Rivers.
Boating activity on the Atlantic Ocean is largely
concentrated within approximately two or three miles
of the Hampton Harbor inlet. Boating activity within
approximately 5 to 10 miles of the Seabrook Station
is concentrated on the Merrimack River, approximately
6 to 7 miles south of the Seabroock Station and in Rye
Harbor, about 9 miles northeast of the Seabrook
Station.

The largest military installation located within the
Seabrook Station plume EPZ is the Pease Air Force
Ba:zz. The Pease Air Force Base is partially located
in Portsmouth, New Hampshire, approximateiyv 12 miles
north-northe>3t of the Seabrook Station. FEMA notes
that Pease Air Force Base is to be closed within the
next two years. There is also the U.S. Coast Guard
Merrimack River Station in Newburyport,
Massachusetts. This facility is a small boat station
located approximately eix miles south-southwest of
tiie Seabrook Station, responsible for search and
rescue missions and pollution control.

Route 1 is a major north-south artery located within
the plume EP2Z. A variety of commercial uses exist
along Route 1, including shopping centers, gas
stations, restaurants and fast-food chains, motels,
automobile dealerships and repair shops, taverns,
gift shops, and building supply stores. The greatest
concentrations of vehicles along this route are found
in shopping centers. These major shopping facilities
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include: the Seabrook Plaza, Seabrook Southgate,
Hampton Court, North Hampton Village Shepping Center,
Fern Crossing, Hampton Falls Shoppers Village, the
Mall at Granite Square, Hampton Shop and Save,
Stoneleigh Park Plaza, Seacoast Village, North
Hampton Factory Outlet, White Birch Plaza, Channel
Home Center, Bowla Rama Plaza, and Southgate Flaza.V

A number of campsites are also located within the
plume EPZ of the Seabrook Station. Figure 2.1-13 in
Reference 1 of this report summarizes the estimated
capacity of these facilities.

A commercial dog race track, Seabrook Greyhound Park,
is located 2-1/4 miles west of the site. The
facility operates year-round with an approximate
average attendance of 1,250 persons per session.

B. Scope of Review

1.

Energency Plans for Offsite Response
Organizations

New Hampshire Yankee's "Seabrook Station Public Alert
and Notification System FEMA-REP-10 Design Report"
and "Seabrock Station Public Alert and

Notification System FEMA-REP~-10 Design Report
Addendum 1 and Addendum 2" (hereinafter collectively
referred to as the Design Report) describe the public
alert and notification system evaluated in this
quality assurance verification.&llV

The Seabrook Station Radiological Emergency Plan; New
Hampshire Radiological Emergency Response Plan;
Seabrook Pian for Massachusetts Communities; the
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First District Radiological Incident Response Plan
(U.8. Coast Guard) and the Department of Interior's
Parker River National Wildlife Refuge Standard
Operating Procedure for Emergencies at the Seabrook
Nuclear Power Station are all referenced in the
Design Report and are applicable to this review.
These documents describe the administrative means
established for notifying and providing prompt
instructions to the public within the Seabrock
Station plume EPZ.

Alert and Notification System Design Report

The physical means established for alerting the
public within the Seabrook Station plume EPZ are
documented in Chapter 2, Appendix A and Appendix B of
the Design Report.

EEMA _Evaluation Findings

FEMA Region I has made a final finding of adequacy
for the alert and notification systenm for the
Seabrook Station. FEMA Region I's finding of
adequacy for the alert and notification systemn for
the Seabrook Station New Hampshire was made on August
2, 1990,

FEMA Region I has evaluated the following offsite
emergency preparedness exercise for the Seabrook
Station:

. Federal Emergency Management Agency. 198%&.
"Exercise Report Seabrook Nuclear Power Station at
Seabrook, New Hampshire, Licensee: Public Service
of New Hampshire, Date of Exercise: June 28-29,
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1988, Exercise of the Offsite Response Plans and
Preparedness." September 1, 1988.¥

Federal Emergency Management Agency. 1990.
Letter to James M. Taylor, Executive Director for
Operations, U.S. Nuclear Regulatory Commissioc ,
from Grant C. Peterson, Associate Director, State
and Local Programs and Support, transmitting a
"February 1990 Review and Evaluation of the State
of New Hampshire Radiological Emergency Response
Plan (NHRERP) for Seabrook Staticn" and a "January
1990 Report on the Status of Corrective Actions,
First Exercise and Drill Cycle, 1988 to 1994, of
the States of Maine and New Hampshire and New
Hampshire Yankee's Offsite Response Organization
for the Seabrook Station." February 9, 1990.%/

Federal Emergency Management Agency. 1990.

Letter to James M. Taylor, Executive Director for
Operations, U.S. Nuclear Regulatory Commission,
from Crant C. Peterson, Associate Director, State
and Local Programs and Support, transmitting a
"May 1990 Review and Evaluation of the Seabrook
Plan for Massachusetts Communities (SPMC)" and a
"May 1990 Findings and Determinations for the
Seabrook Nuclear Power Station." June 15, 1990.%/
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FINDINGS FOR EVALUATION CRITERION E.6 (FEMA~REP-10)

The Design Report describing the alert and notification
system in the Commonwealth of Massachusetts for the Seabrook
Station was reviewed against Evaluation Criterion E.,4 of
NUREG-06%4 /FEMA-REP-1, Revision 1, Supplement 1, "Criteria
for Preparation and Evaluation of Radiological Emergency
Response Plans and Preparedness in Support of Nuclear Power
Plants - Criteria for Utility Offsite Planning and
Preparedness"? (hereinafter referred to as

HUREG-0654 /FEMA-REP~1, Rev. 1, Supp. 1); Appendix 3 of
NUREG~0654/FEMA-REP~1, Revision 1, "Criteria for Preparation
and Evaluation of Radiologica®! Emergency Response Plans and
Preparedness in Support of Nuclear Power Plants"¥
(hereinafter referred to as NUREG-0654/FEMA~REP~1, Rev. 1):
and Evaluation Criterion E.6 in FEMA-REP-10, "Guide for the
Evaluation of Alert and Notification Systems for Nuclear
Power Plants"¥ (hereinafter referred to as FEMA-REP-10).
Evaluation Criterion E.4 in NUREG-0654/FEMA-REP-1, Rev. 1,
Supp. 1, states:

The off-site response organization shall establish
administrative and physical means, and the time required
for notifying and providing prompt instructions to the
public within the plume exposure pathway Emergency Planning
Zone (see Appendix 3 of NUREG~0654/FEMA-REP~-1, Rev. 1). It
shall be the licensee's responsibility to demonstrate that
such means exist, regardless of who implements this
requirement. The off-site response organization shall have
the administ -ative and physical means to activate the
system.?

The Design Report describing the alert and notification
system in the State of New Hampshire for the Seabrook Station
was reviewed against Evaluation Criterion E.6 and Appendix 3
¢f NUREG~0654/FEMA-REP-1, Rev. 1. Evaluation Criterion E.é6
in NUREG-0654/FEMA-REP~1, Rev., 1, states:



Each organization shall establish administrative and
physical means, and the time required for notifying and
providing prompt instructions to the public within the
plume exposure pathway Emergency Planning Zone. (See
Appendix 3.) It shall be the licensee's responsibility to
demonstrate that such means exist, regardless of who
implements this requirement. It shall »e the
responsibility of the State and local governments to
activate such a system.¥

The bases for review against the above-mentioned evaluation
criterion were the corresponding acceptance criteria cf
FEMA-REP-10. This gqguality assurance verification was
performed to make a determination of alert and notification
system adegquacy prior to conducting a demonstration of this
system within the Seabrook Station plume EPZ.

Based upon this quality assurance verification, ERC
Environmental and Energy Services Co., Inc. (formerly
International Energy Associntec Limited) concluded that the
design of the alert and notification system for the Seabrook
Station and its supporting procedures conform sufficiently to
the acceptance criteria, as stated in FEMA-REP~10 (E.6), for
Evaluation Criterion E.4 of NUREG-0654/FEMA-REP~1, Rev. 1,
Supp. 1, and E.6 of NUREG-0654/FEMA~REP-1, Rev. 1, to support
a FEMA finding that the alert and notification system is
adequate. The Seabrook Regional Assistance Committee
Chairman concurs with the findings that the Seabrook
Station's alert and notification system (ANS) does meet the
specific design requirements of FEMA-REP-10.

This portion of the quality assurance verification evaluates
the Seabrook Station's alert and notification system against
FEMA-REP-10 acceptance criteria in the following areas: the
administrative means of alerting, the physical means of
alerting, and the special alerting methods.
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A. Administrative Means of Alerting (E.6.1, FEMA-REP-10)

In a press conference held on September 20, 1986, Governor
Dukakis, the Governor of the Commonwealth of
rassachusetts, stated that he would not submit emergency
evacuation plans site-specific to the Seabrook Station.

As a result, the licensee for the Seabrook Station
developed the New Hampshire Yankee Offsite Response
Organization (NHYORO) to implement an offsite response
plan, the Seabrook Plan for Massachusetts Communities.

As a result of the two plan submissions {(one for
Massachusetts by the NHYORO, and one by the State of New
Hampshire), this guality assurance verification review
discusses separate administrative procedures established
for the State of New Hampshire and the Commonwealth of
Massachusetts.

The Design Report specifies those organizations or
individuals responsible for recommending the activation or
the Seabrook Station's alert and notification system. The
design logic as shown in Figure 1 of this report was
developed after a review of the applicable emergency
procedures and implementing instructions from: the
Seabrook Station Radiological Emergency Plan; the New
Hampshire Radiological Emergency Response Plan; the
Seabrook Plan for Massachusetts Communities; the Coast
Guard's First District Radiological Incident Response Plan
and the Department of the Interior's Parker River National
wildlife Refuge Standard Operating Procedure for
Emergencies at the Seabrook Nuclear Power Station,

Current emergency procedures document the responsibilities
concerning the alert and notification system activation
process from the time the emergency message is conveyed

13
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from the Seabrook Station control room to the States,
local governments, and NHYORO warning points and to the
State, local governments, and NHYORO officials responsible
for making the decision to activate the Seabrook Station
alert and notification system. See Figure 1.

In general, primary public alerting within the Seabrook
Station plume EPZ is accomplished through the activation
of Loth pole-mounted and Vehicular Alert and Notification
System (VANE) sirens positioned throughout the plume EPZ.
The primary activation points are: Rockingham County
Dispatch Center in Brentwood, New Hampshire, for the New
Hampshire sirens and the NHYORO Emergency Operations
Center (EOC) in Newington, New Hampshire, for the
Massachusetts sirens.

Each siren activation point is staffed and operational 24
hours per day, seven days a week. The New Hampshire siren
system may also be activated from the Seabrook Station
Control Room. A backup method is available for the
primary alerting system in the Commonwealth of
Massachusetts. The backup activation and contreol point
are the VANS operators themselves. This quality assurance
verification did not consider the use of any backup
systems in arriving at its conclusion.

The New Hampshire Portion of the Seabrook Station Plume
EPZ

In the event that Seabrook Station declares a site area

emergency or a general emergency, the following actions
occur:
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The Seabrook Station Short-Term Emergency Director
(STED) notifiss the New Hampshire State Police
Communications Center which notifies the New Hampshire
Office of Emergency Management (NHOEM);

The NHOEM contacts the Emergency Broadcast System (EBS)
radio station, explains that there is an immediate site
area emergency (or general emergency) and instructs the
radio station operator on the appropriate EBS message to
commence broadcasting;

The NHOEM instructs the Rockingham County Dispatch
Center to activate the New Hampshire siren system in
coordinatior with the EBS broadcasts; and

The NHOEM notifies the U.S. Coast Guard that there is a
site area emergency (or general emergency) at the
Seabrook Station and the Coast Guard establishes a
waterway safety zone.

The NHOEM nctifies the U.S. Federal Aviation
Administration that there is a site area emergency (or
general emergency) and MNHJ)EM requests the Federal
Aviation Administraticon to create an air space closure
and to notify aircraft.

An effort is made by the Director of the NHOEM at the New
Hampshire State EOC to coordinate the activation of the
Seabrook Station alert and notification system in New
Hampshire at the same time as activation of the alert and
notification system in Massachusetts through discussions
with NHYORO and the Commonwealth of Massachusette.

In New Hampshire, the Seacoast Operational Area Common
Program Control Station (CPCS) is WOKQ. WOKQ, a
50,C000-watt FM station broadcasting at 97.5 MHz from
Dover, New Hampshire, operates 24 hours per day, seven
days a week, and is equipped with a backup power supply.
As the CPCS, WOKQ is responsible for notifying via the
two~-tone EBS signal, the other New Hampshire Seacoast EBS
stations in the network.
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Figure 1 of this report depicts the activation
communication sequence for the New Hampshire EBS network.
The activation of the New Hampshire EBS network is
discussed in Velume 1, Section 2.1 of the State of New
Hampshire Radiological Emergency Response Plan.¥

The Massachusetts Portion of Seabrook Station Plume EPZ

In the event that Seabrook Station declares an immediate
site area emergency or general emergency, the following
actions occur:

The Seabrook Station Short-Term Emergency Director
(STED) notifies the NHYORO EOC Contact and establishes
contact with officials of the Commonwealth of
Massachusetts through the Massachusetts State Police
with the request for authorization to activate the
alert and notification system;

The NHYORO EOC Contact directs the dispatch of the VANS
and operators through communications with each VANS
staging area:;

Upon receiving authorization, the STED activates the
Massachusetts portion of the Seabrook Station alert and
notification system through communication with and
direction to the NHYORO EOC Contact;

The NHYORO EOC Contact contacts the designated EBS
radio station, explains that there is an immediate site
area emergency (or general emergency) and instructs the
radio station operator on the appropriate EBS message
to commence broadcast based on direction provided by
the Seabrock Station Short Term Emergency Director; and

The NHYORO EOC Contact remotely activates the VANS
sirens prior to EBS activation.

In the Commonwealth of Massachusetts, the designated EBS
radio station is WLYT (also WHAV~-AM). WLYT is located in
Haverhill, Massachusetts. The WLYT EBS radio station is an
oper tional station, operating 24 hours per day, seven days a
week, equipped with a backup power supply. Figure 1 of this
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report depicts the activation communication sequence of the
designated ERS radio station for the Commonwealth of
Massachusetts. The activation of the EBS network for the
Massachusetts portion of the Seabrook Station plume EPZ is
described more fully in Section 3.2.5 of the Seabrook Plan
for Massachusetts Communities.?

In the case of an escalating emergency, after the NHYORO is
activated, the NHYORO Diractor assumes alert and notification
system responsibility, including EBS activation, from the
Seabrook Station Emergency Response Organization (ERO).

In the case of an escalating emergency, upon authorization
from the officials of the Commonwealth of Massachusetts, the
NHYORO Directo., directs public notifications to be made using
the Seabrook alert and notification system. The Public
Notification Coordinator communicates with the State of New
Hampshire and the Commonwealth of Massachusetts to coordinate
EBS messages and the timing for the activation of the VANS
siren system with that of the New Hampshire siren system, if
feasible. The EBS radio station is provided with the
approvad EBS message(s) and instructed to commence
broadcasting.

The primary means of disseminating information and
instructions to the public is through the broadcast of
messages over the designated EBS radio stations.

In the event that occurrences at Seabrook Statien lead to an
emergency classification of alert, the designated EBS radio
stations in both States are put on standby. The New
Hampshire EBS radio station may, at the alert level, be
activated for issuance of instruction for precautionary
closing of beach areas. At the site area emergency or
general emergency level, broadcasts over the designated EBS

16



general emergency level, broadcasts over the designated EBS
radio stations are activated for both Massachusetts and New
Hampshire in conjunction with siren activations.

To ensure that the designated EBS stations have been properly
activated and that the correct messages have been broadcast,
the New Hampshi - : State EOC and the NHYORO EOC have the
capability to monitor the EBS broadcasts. The Director of
the NHOEM and the NHYORO Public Notification Coordinator, or
their designees, are assigned the responsibility of
monitoring the EBS broadcasts. Once the decision has been
made by the States to activate the designated EBS stations,
the system provides the capability of broadcasting
informaticnal and instructional messages within 15 minutes.

A variety of communications equipment is avai’able in both
the State of New Hampshire and the NHYORC to ensure prompt
and reliable communications among key personnel involved in
emergency response functions. The State of New Hampshire
Radioclogical Emergency Response Plan, supporting local plans,
and the Seabrook Plan for Massachusetts Communities outline
the communications equipment available during an emergency at
Seabrook Station. These include the following:

Nuclear Alert System (NAS):

Civil Defense Radio Network:

National Warning System (NAWAS):;

St~te Police Radio Network;

Commercial Telephone;

Amateur Radio Emergency Services (ARES):;

Radio Amateur Communications Emergency Services (RACES);

Civil Defense National Radio System (CDNARS) ;
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Civil Defense National Teletype System (CDNATS):
Local Community Radio Networks;

New Hampshire Yankee Offsite Response Organization Pager
System;

New Hampshire Yankee Offsite Response Organization
Emergency Communications System;

Medical Radio Fregquency:

Marine Band Radio:

Aircraft Radic;

Dedicated Ringdown Circuits;

Cellular Telephones;

American Red Cross Frequency; and the

Massachusetts Governmental Interface (MAGI)

Vehicle Alert Communications System (VACS).
Communications links, with backup facilities, are established
among Seabrock Station, the EOCs, the NHYORO emergency
facilities, police, fire departments, and public health
agencies, the localities in the plume EPZ, the host
communities, and the other emergency response organizations.
Procedures for the communications network control and use of
the communications equipment are established in the
respective plans and procedures. A cross-reference to
information in the State, local, and utility emergency

response plans relating to communication procedures is
provided in Table 1-3 of the Design Report.

Physical Means of Alerting (E.6.2, FEMA-REP-10)

The Seabrook Station siren warning system was evaluated in
accordance with the design evaluation methodology detailed in
"Analysis of Siren System Pilot Test."¥ The primary system
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design consists of 110 high-powerei electronic sirens: 80
Whelen WS=3000 and 14 Whelen WS-4000 sirens in the New
Hampshire portion of the plume EPZ, and 16 Dual Whelen
WS~-4000 sirens on the VANS vehicles to cover the
Massachusetts portion of the plume EPZ.

The Whelen WS-3000 are high-powered oscillating electronic
sirens rated at 122 dB at 550 Hz at 100 feet. The Whelen
WS=4000 oscillating sirens are rated at 129 dB at 550 Hz.
The Dual WS-4000 VANS sirens are rated at 134 dB at 550 Hz.
Relevant technical information about t'e fixeda siren system
is contained in Chapter 2 of the Seabrook Station Public
Alert and Notification System (PANS) Design Report and
supporting documentation. Figures 2-1 through 2-4 of the
Design Report depict the primary alert coverages of the 80
WS-1000 and 14 WS~-4000 sirens in the State of New Hampshire,
and vhe 16 VANS sirens in the Commonwealth of Massachusetts.

The Seabick Station siren warning system serves as the
primary meci.anism to alert the general public in the event of
a radiological emergency at the plant. The permanent and
transient (hotels, parks, beaches, etc.) population is
alerted by means of this system of 110 electronic sirens
lncated throughout the Seabrook Station plume EPZ. The fixed
sirens for the State of New Hampshire are activated by radio
from the Rockingham County Dispatch Center in Brentwood, New
Hampshire; the VANS are capable of radio fregquency activation
from the NHYORO EOC. In addition to the sirens, there is a
supplemental syster of tone alert radios to warn institutions
(e.g. businesses, schools, hospitals, daycare centers,
nursing homes, campgrounds, etc.) and special needs
individuals within the Seabrook Station plume EPZ. The tone
alert radios will be activated by the alert signal from the
designated EBS radio stations.
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. 8irens (E.6.2.1, FEMA-REP-10)

Field tests were performed to verify and document the
acoustic output ratings and operating frequencies of the
sirens derloyed in the system. Test data were included in
Appendix B of the Design Report in two Wyle Research Test
Reports [WR 88-9-(R) and WR 88-4). Field data submitted
(Table 1 of WR 88-95(R)) were used to verify the rated
cutput of the WS-3000 siren to be 122 dB at 550 Hz at 100
feet along its axis. Field data reported in Table 1 of WR
88~-4 were used to rate the output of the WS-4000 at 127 dB
at 550 Hz at 100 feet and that of the VANS (Dual WS-4000)
to be at 132 dB at 550 Hz at 100 feet. These values were
at the lower end of the test data reported and are used in
this evaluation as an added margin of conservatism.

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

Verifying the licensee's computer modeling results as
presented in the Design Report against the 10 dB loss
per distance doubled attenuation rate in the absence of
specjal conditions; and

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

The Design Report states that the Seabrook Station siren
warning system design takes into consideration
meteorological and topographical factors and land surface
conditions that affect t'ie propagation of sound generated
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by each siren. The computer model utilized to design the
system, as described in Appendix B (WR £88~9) of the Design
Report, calculates sound attenuation with distance due to
hemispherical wave divergence, . ospheric absorption,
ground effects, wind and teagcrsture shadows, barrier
attenuation, and foliage attenuations. The assumptions
made, methodologies employed, and how the final siren
system coverage coitours were generated (in particular,
the 70 dBC and 60 dBC contours) are included in WR 88-9 of
Appendix B of the Design Report,

Field test data at the Seabrook Station comparing the
licensee's predicted siren sound levels to actual measured
siren sound levels [Tables 4 and 5 of WR 88-9(R), Takle 3
of WR 88~4, and Figure 5-2 of WR 88-9 of the Design
Report) indicated great conservatism in the licensee's
computer predictive model. The licensee's model was shown
to greatly under estimate the actual measured siren sound
level by an average of over 20 dB (or 100 times in terms
of sound pressure squa~ed) on one day (March 15, 1988), 7
to 15 dB on another day (March 16, 1988), and 0.7 to 9 dB
on a third day (March 25, 1988).%

This qualit, assurance verification review is based on an
evaluation of the presented predictions of acoustical
coverage (see Figure 2-1 through Figure 2-4 of the Design
Report) and seeks to ascertain whether the licensee's
computer model applied adequately accounts for the
site-specific terrain and weather conditions and whether
the siren alerting system as designed does indeed meet the
FEMA-REP-10 acceptance criteria.

Ten sirens, representative of the site~-specific
topographical conditions within the Seabrook Station plume
EPZ, were selected for this quality assurance verification
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review. The locations of the selected sirens and
acoustical coverage are depicted on U.S. Geological Survey
guadrangle maps for Exeter, New Hampshire, and Kingston,
New Hampshire (Figures 2 and 3 of this report). At the
time of this analysis, the locations of the sirens in
Massachusetts was proprietary information and consequently
the locations were not depicted on the U.S. Geological
Survey quadrangle map for Newburyport, Massachusetts
(Figure 4 of this report). These sirens are
representative of the three types of sirens deployed in
the Seabrook Station alert and notificatiun Zystem, and
represent relatively populated and critical areas within
the Seabrook Station plume EPZ.

Surface weather parameters, representative of site
prevailing summer daytime conditions, ve.- used in the
OSPM calculations. Appendix A of this report contains
Topographical Profile Charts, Topographical Input Data,
O8PM Siren Sound Pressure Level Input, OSPM Meteorological
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