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Docket No. 50 29

Yankee Atomic Electric Company
NITN: Mr. Jay K. Thayer

Vlce President and
Manager of Operations

$80 Mahi Street
Bolton, Massachusetts 017401398

>

De:tr Mr. Thayer:

Subject: FEMA ANALYSIS OF THE PROMPT ALERT AND NOTIFICATION
SYSTEM FOR Tile YANKEE ROWE NUCLEAR POWER STATION

This letter transmits the Federal Emergency Management Agency (FEMA) review of the
" Yankee Nuclear Power Station Site Specific Offsite Radiological Emergency Preparedness
Alert und Notification System Quality Assurance Verification"

FEMA has determined . .m there is reesonable assurance that the alert and notification
system is se Yankee Nuclear Power Station is adequate to promptly niert and notify the
public h event of a radlological emergency at the site,

if yoo have. my quotions concerning this matter, please contact Mr. Craig Conklin of my
staff at (215) 337 5083.

Siacerely,

Oricinal Signed 14

JaliIs }l Jo)Er',rC
chief

Fncilities Radiological Safety and
Safeguards Branch

DMslon of Radiation Safety and
,

Safeguards

. Enclosure: As stated
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N. St. Laurent, Plant Superintendent |

G. Papinic, Jr., Senior Project Engineer Licensing
R. IIallisey, Dept. of Public Health, Commonwealth of Massachusetts ;

Yankee Seivice List |

Public Docut".~nt Room (PDR)
local Public Document Room (LPDR) ;

Nuclear Safety Information Center (NSIC) |
NRC Resident inspector |
Commonwealth of Massachusetts: SLO Designee ,

State of Vermont, SLO Designee !
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YANKEE HEARING SERVICE LIST j

!Dr. Andrew C. Kadak Robert M. Hallisey, Director !
President and Chief Executive Officer Radiation Control Program j
Yankee Atomic Electric Company Massachusetts Dept. of Public Health t

580 Main Street 150 Tremont Street, 7th Floor !Bolton, Massachusetts 01740-1398 Boston, Massachusetts 02111 i

Mr. Jay K. Thayer . Ms. Louise McCarren fVice President and Manager Commissioner
{of Operations Vermont Dept, of Public Service
rYankee Atomic Electric Company 120 State Street, 3rd Floor !

.

580 Main Street Montpelier, Vermont 05602
!Bolton, MA . 01740-1398 i

_

;

Resident Inspector Regional Administrator, Region I I

Yankee Nuclear Power Station U.S. Nuclear Regulatory Commission
U.S. Nuclear Regulatory Commission 475 Allendale Road
Post Office _ Box 28- King of Prussia, Pennsylvania 19406 i

,

Monroe Bridge, Massachusetts 01350 f
Thomas Dignan, Esq. Mr. N. N. St. Laurent
iopes and Gray

. Plant Superintendent
-One International Place Yankee Atomic Electric Company
30ston, Massachusetts 02110-2624 Star Route

|Rowe, Massachusetts 01367 ;

Ms. Jane M Grant
Senior-Enginear - License Renewal i
Yankee Atomic Electric Company
580 Main Street ;

,

Bolton, Massachusetts 01740-1398 .!
Mr, John L. Lovering, Acting Director
Director of Massachusetts

!Civil Defense Agency
!

400 Werchester Road '
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Yanken Nuclear Power Station
Sito-Specific Offsite Radiological Emergency
Preparedness Alert And Hotification System

Quality Assurance Verification

.

Commonwealth of Massachusetts
Town Of Buckland

Town of Charlemont
Town Of Clarksburg

Town of Colrain
Town Of Florida
Town Of Hawley
Town of Heath

Town Of Monroe
City Of North Adams

Town of Rowe
Town of Savoy

State Of Vermont
Town of Halifax

Town of Roadsboro
Town of Stamford

Town of Whitingham
Town of Wilmington

I. INTRODUCTION

-

A. Identification

1. Site Informat[2D

The Yankee Nuclear Power Station is located in the
Town of Rowe in Franklin County, Massachusetts, on the
east bank of the Deerfield River, less than a mile
from the Vermont-Massachusetts border. The power

1

;
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -______ .. _ -___

.

.

.

.

station site is approximately 48 miles north-northwest

of Springfield, Massachusetts, and is situated at the

bottom of'a densely wooded, deep river valley in the
hilly and forested Dorkshire Hills region of western
Massachusetts.'

.

2. GoveIDaents Within The 10-Mile Emeroency Plannina Zone

The omorgency planning zone (EPZ) for the Yankee
Nuclear Power Station in defined by a 10-mile-radius
circle with the power station as the conter point.
The EPZ includes portions of the Commonwealth of
Massachusetts and the Stato of Vermont, and all or
portions of 16 municipalities.

The total EPZ population is approximately 24,435
persons. There is only one urban area, the city of
North Adams, Massachusetts (1980 population 18,063),
within the Yankee Nuclear Power Station EPZ. The

remainder of this area is rural and contains several
small communities with populations of less than
2,500.'*2

B. Scope Of Review

1. Emeraency Plans For Offsite Resoonse Orcanizations

Yankee Atomic Electric company's " Final Analysis
Report of the Alert and Notification Systems for
Yankee (Rowe) EPZ"3 (hereinafter referred to aa the
Design Report) describes the public al ert and
notification system utilized in this quality assurance
verification review. Portions of the radiological

emergency response plans for the commonwealth of

.

2
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Massachusetts and the State of Vermont that are ;

applicable to this review are: f

.. Commonwealth of Massachusetts, Massachusetto

gomorehensive Emercenev Resnonso Plan; Appendix 3,
.

" Radiological Emergency Responso Plan for Fixed
Site Nuclear Facilitics," (draft, dated September,
1989) ;' and

. State of Vermont, " Vermont Radiological Emergency
Responso Plan (Fixed Facility)," Revised March,
1984.5

The local emergency plans for the Massachusetts towns

within the Yankee Nucitar Power Station EPZ used in
this review include the following municipalition:

. Town of Buckland, " Radiological Emergency Response ;
plan, Town of Buckland.," Approved by the

'

Commonwealth of Massachusetts in August, 1990;22
,

. Town of Charlemont, " Radiological Emergency
,

Response Plan, Town of Charlemont," approved by
,

the Commonwealth of Massachusetts in August, '

019901
<

Town of Clarksburg, " Radiological Emergency.

Response Plan, Town of Clarksburg," approved by
the commonwealth of Massachusetts in August,

2419901 ;

t

. Town of Colrain, " Radiological Emergency Response
Plan, Town of Colrain," approved by the
Commonwealth of Massachusetts in August, 1990;'

,

3 -
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Town of Florida, " Radiological Emergency Response.

Plan, Town of Florida," approved by the
25Commonwaa.lth of Massachusetts in August, 19901

Town of Hawley, " Radiological Emergency Response.

Plan, Town of Hawley," approved by the
Commonwealth of Massachusetts in August, 1990;"

Town of Heath, " Radiological Emergency Response.

Plan, Town of Heath," approved by the commonwealth
of Massachusetts in August, 1990;F

Town of Monroe, " Radiological Emergency Response.

Plan, Town of Monroe," approved by the
Commonwealth of Massachusetts in August, 1990;27

City of North Adams, " Radiological Emergency.

Response Plan, City of North Adams," approved by ,

the Commonwealth of Massachusetts in August,
1990;8

Town of Rowe, " Radiological Emergency Response.

Plan, Town of Rowe," approved by the commonwealth
of Masuschusetts in September, 1990;"

Town of Savoy, " Radiological Emergency Response.

Plan, Town of Savoy," approved by the Commonwealth
of Massachusetts in August,-1990;M

The local emergency plans for the Vermont towns within
the Yankee Nuclear Power Station EPZ used in this '

review include the following municipalitiest

.

A
I
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l

Town of Stamford, " Radiological Emorgency Response.

Plan, Town of S*.amford," approved by +.he State of !

Vermont on February 28, 1991;"

Town of Whitingham, " Radiological Emergency.

j
,

Responso Plan, Town of Whitingham," approved by
the State of Vermont on March 4, 1991;" '

. Town of Halifax, " Radiological Emergency Response
Plan, Town of Halifax," approved by the State of

Vermont on November 13, 1990;"

. Town of Roadsboro, " Radiological Emergency
Response Plan, Town of Roadsboro," approved by the
State of Vermont on October 29, 1990;20

. Town of Wilmington, " Radiological Emergoney
Response Plan, Town of Wilmington," approved by
the State of Vermont on January 11, 1991;21

References 3 through 7 and 17 through 30 document the
administrative means established for notifying and
providing prompt instructions to the public within the
Yankee Nuclear Power Station EPZ.

2. Alert And Notification System Design Report

The physical means established for alerting the public
within the Yankee Nuclear Power Station EPZ are
documented in Section E.6.2 and Appendices 2 through 7
of the Design Report.

,

5
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3. TEMA Tvnluation Findinas
t

!

FEMA Pcgion I and the Regional Assistance Committee '

,

have evaluated the following offsite emergency
preparedness exercises and remedial exercise for the

Yankee Nuclear Power Station: i

>

FEMA, " Final Exercise Report, Joint State and I.

iLocal Radiological Emergency Response Exercise for I

the Yankee Rowe Nuclear Power Station - Rowe,
Massachusetts, March 25, 1982," August 23, 1982;8 f

!

FEMA, " Final Exercise Report, Joint State and I.

.

'Local Radiological Emergency Response Exercise for
the Yankee Nuclear Power Station, Rowe, Massa-
chusetts, April 6, 1983," September 26, 1983;'

t

FEMA, " Joint State and Local Radiological.

Emergency Response Exercise for the Yankee Nuclear
i

Power Station, Rowe, Massachusetts, August 22, i
t1984," November 30, 1984;" +

EFEMA, " Corrective Action Report, Addendum to the.
+

1984 Yankee-Rowe Exercise Report," January 7, 1985
{(Remedial exercise of December 18, 1984);"
;

FEMA, " Joint State and Local Radiological.

Emergency Response Exercise for the Yankee Nuclear

Power Station, Rowe, Massachusetts, June 11, !

1986," August 18, 1987;" and !

t

FEMA, " Joint State and Local Radiological !.

' Emergency Responso Exercise for the Yankee Nuclear
Power Station, Rowe, Massachusetts, April 26,
1988," August 23, 1990;" j

6
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II. TINDINGS FOR EVALUATION CRITERION E.6

i

i The Design Report describing the alert and notification

system for the YanNec Nuclear Power Station was reviewed
against evaluation criterion E.6 and Apper31x 3 of
NUREG-0654/ FEMA-REP-1, Revision 1, Criteria for Preparation"

,

and Evaluation of Radiological Emergency Response Plans and
t

Preparedness in Support of Nuclear Power Plants" L

(hereinafter referred to as NUREG-0654/ FEMA-REP-1, Rev. 1).
This evaluation criterion 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 be the
responsibility of the State and local governments i

to activate such a system."

The bases for review against this evaluation criterion were

the corresponding acceptance criteria of FEMA-43, " Standard
Guide for the Evaluation of Alert and Notification Systems ;

for Nuclear Power Plants"U (hereinafter referred to as
FEMA-43). This quality assurance-verification review was

,

performed to make a determination of the alert and notifi-
,

cation system adequacy prior to conducting a demonstration
of this system for the Yankee Nuclear Power Station on
August 29, 1985.

Based upon this quality assurance verification review and

public survey results, ERCE (formerly International Energy
[Associates Limited) concludes that the design and '

implementation of the alert ~and notification system for the !

Yankee Nuclear Power Station and its supporting procedures
conformed sufficiently to the acceptance criteria, as stated

7

1
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in FEMA-43, for evaluation critorion E.6 of
iNUREG-0654/ FEMA-REP-1, Rev. 1, to support a FEMA finding ;

that the alert and notification system is adequate.
,

This portion of the quality assurance verification review
,

evaluates the Yankoo Nuclear Power Station's alert and
notification system against FEMA-43 acceptance criteria in i

the following areas the administrative means of alerting,
the physical means of alerting, and the special alerting
methods.

A. Administrative Means of Alertina (E.6.1, FEMA-43)

1

The Design Report gives a general overview of those

organizations and individuals within the state and local
'

governments who are responsible for recommending the
activation of the Yankee Nuclear Power Station public |
alert and notification system. The decision logic as !

Ishown in Figure 1 was developed from a review of the '

current emergency procedures and implementing
instructions for the Commonwealth of Massachusetts and ,

the State of Vermont. Additionally, emergency procedures ,

and implementing instructions were reviewed for the local
,

governments within the Commonwealth of Massachusetts and
the State of Vermont.

&

L
As Figure 1 indicates, the;;e procedures satisfy FEMA-43 '

acceptance criteria. The current documentation specifies
ithe public alert and notification process from the time i

the message is conveyed from officials of the Yankee
,

!

Nuclear Power Station to the states and local emergency
response organizations to the local fire departments, who
have responsibility for physically activating the sirens.

.

|

|
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In the event of a radiological emergoney at the Yankoo-

Nucioar Power Station, the station's Emorgtacy Director
datorminos the amorgoney classification and notifies the

stato warning po'ints, which are tho Massachusetts Stato
Polico and the Vermont Stato Polico. This initial

notification is communicated by means o? a microwave not
known as the Nuclear Alert System, WESCOM SS-4A.
Commercial tolophono is utilized as a back-up system, if
necessary. Vorification of the amargency notification is

required only if the notification is rocolved by means
other than the Nuclear Alort System.

In the State of Vormont, the State Polico at the

Watorbury Station notify the local warning point, which
in the Stato Polico, Rockingham Station. The local

warning point then notifies the appropriatu local
governments and organizations. At,this time, stato
personnel are dispatched, at the direction of the Stato

Polico, Waterbury Station, to notify any local
governments not reached by electronic means. The Stato
Police also notify the Vermont Emergency Management
Agoney's Director and Deputy Director. The Deputy
Director of Emergency Management directs the Emorgency
Management Communications officer to act as Public

Notification Officer. The Public Notification officer is
responsible for activation of the stato Emergency
operationu Centor (EOC).

At the direction of the Vermont Emcrgoney Managomont
Agoney, the Public Notification Officer contacts the

National Oceanic and Atmosphoric Administration (NOAA)
Weather Alert Radio System control station (National
Weather Service (NWS), Burlington, Vermont) and requests
activation of the system. An unlisted NWS commercial
telephone number is used in contacting the NWS.

10
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The Public Notification Officer also contacts the area's-

primary Emergency Broadcast System (EDS) station, WTSA-
WMMJ/TH, _Brattleboro, Vermont, and requests activation of
the EBS for the Nindham County Opctational Area. The
station is initially notified by automatic dialor from

the Stato Polico, Rockingham Sta*. ion, alerting the EDS to
stand by. Thu station is later notified by the Public

Notification officer via oither the Controx line or
commercial tolophone and is given instructions for the

broadcast of appropriato mossages. Station WTSA-WMMJ/FM
(Common Program Control Station - CPCS-1) is equipped
with auxiliary power generation and a series of taped
messages for different omorgoney clannifications. The
CpCS of each stato immediately activates other primary
radio stations to assist in broadcesting omergency
messages and instructions.

In the Commonwealth of Massachusotts, the Stato Polico
immodlately notifion the Massachusetts Civil Defense
Agency and the office of Emergoney Preparedness
(MCDA/OEP) , the Dopartment of Public-Hoalth (DPH), the
Groenfield Firo Mutual Aid, and the North Adams and
Berkshiro County Firo Departments via commercial
tolophone, with boeper and civil defonso radio back-up
capability. Upon recolpt of the emergoney notification,
a DPH official calls Yankee Nuclear Power Station's
omorgency control contor on a dedicated, unlisted
tolophone to verify the notification and to receivo other
pertinent information. Local governments are notified by

-the Greenfield Piro Mutual Aid and the North Adams Fire
Department and Berkshire County Mutual Firo Aids. Once
the local EOC is activated, local officials notify the
MCDA/0EP Area Director. Generally, it is the local

|police or fire department dispatcher who roccivos the
initial notification. Each dispatcher makes confirmation :

,

'11
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and proceeds te notify other designated local officials,

usually through a beeper system and/or by telephone.
Each Massachusetts community has unique procedures that

,

are described in more detail in individual local
radiological emergency response plans. Additionally,

supplemental methods of alerting are used.

Once notification is conveyed to the appropriate

officials at all levels, a decision is made regurding

activation of the public alert and notification system,

which includes fixed sirens, Weatheralort receivers, and
mobile public address (PA) systems. The decision to

activate the public alert and notification system rests

with the affected state civil defense agencies through a

coordinated effort between those agencies. Physical

activation of the sirena is the responsibility of the

local fire depritments in municipalities in which sirens

are utilized i'i the alerting process.

Prepared messages are stored at both the itWS station and

the primary EBS station. During an actual emergency, EBS
tone alert radios are monitored at the News Media Center
by designated state personnel to ensure that correct

information is being disseminated to-the public.

In the event of a fast-breaking emergency, the Massa-

chusetts and Vermont State Police and/or the
- Massachusetts Civil Defense Agency and Vermont Emergency
Management Agency directly notify the primary EBS station

and the NOAA Weather Alert Radio System and request that
they provide advisory information to the public.
Coordination is not required during a fast-breaking
emergency. Simultaneously, the State Police of both

Massachusetts and Vermont notify the local emergency

12
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response organizations and direct them to activate the
'

public alert and notification system.

t

FEMA exercise evaluations (references 8, 9, 10, 15, and
i

16) have demonstrated that the udministrative mechanisms ;

are in place to provide prompt notification to the !,
'

general public in the ovent of an emergency situation at i

the Yankee Nuclear Power Station. |
[

B. Physical Means of Alertina (E.6.2, FEMA-43)

As described in the Design Report, the physical means of !

alerting for the Yankee Nuclear Power Station EPZ I

consists of 10 fixed siren units, approximately 3,500 '

,

tone alert receivers, and mobile PA units. t

:
,

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

!

The Yankee Nuclear Power Station siren alerting '

system, as submitted in the Design Report, was
evaluated in accordance with the design evaluation
methodology detailed in " Analysis of Siren System

}
Pilot Test.""

i

The siren system as analyzed consists of 10 fixed i

sirens:
!

5 Federal Signal (FS) Thunderbolt Model 1000 (128 :

dBC); I

3 FS Model STH10 (115 dBC) ; ,

1 FS Model 5 (112 dBC) ; and
.

1 FS Model 2 (104 dBC).
,

i

t

!
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t* Anochoic-chamber measured octave band sound pressure j

spectrums (supplied by the siren manufacturer) werc !
used to verify the rated output of all of the sirens. [

'

!

Routino siren testing proceduros and operability for
ithe Yankee Nuclear Power Station have boon reviewed <

and were determined to satisfy TEMA-43 requirements. !

!
,

The evaluation of the siren system design calculation *

procedure was conducted by ascertaining the adequacy j
of the design proceduro in the presence of !

tsite-specific topographical and meteorological |

conditions through comparisons of the design proc 1duro !

with the outdoor Sound Propagation Model (OSPM)"
results for specific sirens. [

The Yankee Nuclear Power Station siren alerting system ;

design follows a field acoustic measuroment process to "

account for site-specific effects and to determine the '

final siren coveragos.
!

The licensee's siren coverage areas are depi ed on
maps in Appendix 3 of the Design Report. These siren ;

coverage areas represent field survey results. The !

design report included this acoustical data plotted on
the map. All of the areas on this map in which the !

measured siren sound pressure level was less than 12
|

dB above measured ambient were identified. The siren
;

coverage contours were drawn by fitting the abevo
|outlined areas with boundary lines and compared to
,

!population density distributions within the Yankee :

Nuclear Power Station EPZ which were presented in
:Section E.6.2.1.1 of the Design Report.

;
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The field surveys were conducted to determine the-

effective coverage of each siren. Effective coverago

was defined as those areas with siren sound pressuro j
~

levels at least 12 dB above the ambient, when both !

siren and ambient sound levels woro measured in dBA. {

,

This criteria was stated as being conservativo in that '

it incorporated the 10 dB differential as required in t

NUREG-0654/FEHA-REP-1, Rev. 1, and an additional 2 dB ,

to account for the dBA to dBC conversion at the
one-third octava band centered at the siren frequency ,

of approximately 630 Hz. j
!

The procedure the licensee used to measure the siren
and the ambient sound levels and the correction of f
those sound _ levels from dBA to dBC is questionable in
many respects. First, readings taken over a total !
timo cpan of no more than 2 minutos cannot be expected |
.to yield representativo siren sound pressure levels at

,

large distancos and are certainly not representative
of the ambient levels. Next, the correction of dBA

readings by adding 2 dB to yield the dBC values cannot '

ibe readily accepted at face value sinco the actual !

results are critically dependent on t'te spectral,

composition of the ambient.at the measurement spot;
,

the proper measure is the one-third octava band
.

filtered level as stated in FEMA-43. Last, field

survey results presented in Appendix 3 of the Design
Report cannot be readily interpreted because of the
lack of monitoring location identification, and thus,

{
determination cannot be made as to the validity of the !

12 dB above ambient coverage contours as shown in '

Appendix 3 of the Design Report. For those reasons,
this quality assurance verification review is

,

conducted solely on a comparison of the FEMA critoria
,

(60 dBC minimum coverage for populated areas with less
.
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** than 2,000 persons per square mile and 70 dBC minimum

coverage for areas with 2,000 or more persons per
square mile) with the coverage depicted on the maps in

'

Appendix 3 of the Design Report.

Seven sirens, as depicted on the U.S. Geological
Survey's North Adams quadrangle map (Figure 2 of this

report), were selected for this quality assurance

verification review. This selection (comprised of

three FS 1000 sirens, one FS Model 2 siren, and three
|

FS STH10 sirens) is representative of the

site-specific topographical conditions around the more

populated areas within the Yankee Nuclear Power

Station EPZ.

Surface weather parameters, representative of site

prevailing summer dayt me conditions, were used in the

OSPM calculations. Appendix A of this report contains

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

The predicted siren sound pressure levels vary and do
not exhibit the usual smooth decay with distance,
principally because of the varied terrain conditions

within the Yankee Nuclear Power Station EPZ. To

compare the ranging estimates of OSPM with tha design
procedure, the azimuths of the'three FS 1000 sirens

and the three FS STH10 sirens were classified into two
categories according to terrain profiles: very hilly

(major physical obstructions) and hilly (minor
obstructions). Regressions of dBC versus the

logarithm of distance were performed for the siren

types.over the two terrain categories.
'
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The OSPM regression results of the siren sound

pressure levels-are presented in Figures 3 through 6
of this report. Also depicted is a 10 dB loss per
distance doubled attenuation rate curve.

Several general observations can be made concerning
the siren range comparisons. First, the 60 dBC and 70

dBC ranges for the FS 1000 sirens estimated by a 10 dB !

loss per distance doub3ed attenuation rate are

conservative when compared to the OSPM results over
hilly terrains, are only slightly conservative over

very hilly terrains for 70 dBC, and are inadequate for
60 dBC over very hilly terrains. In the case of the

smaller-TS STH10 sirens, the 10 dB loss per distance
doubled attenuation rate for both terrain categories
is slightly conservative at 70 dBC and is inadequate
at 60 dBC. Thus, additional attenuation considera-

tions above and beyond the 10 dB loss per distance
doubled attenuation rate are clearly necessary to
account for terrain in the Yankee Nuclear Power
Station EPZ.

The results of the individual OSPM runs were combined
to generate a comprehensive overview of the siren

souad pressure levels over the North Adams area as

depicted in Figure 2 of this report. A surface

interpolation and contouring program utilizing the i-

output results of the seven sirens that influence the

coverage in the area was used to generate the sound
pressure level contour overlays. These contours
account for site-specific topographical and
meteorological effects.

<
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-It was demonstrated by OSPM that essentially all of f
the populated' areas within the EPZ or the USGS North

f
'

Adams quadrangle map are expected to have a minimum i
isiren sound pressure level of 60 dBC, and the area' (

(City of North-Adams) with more than 2,000 persons per i

square mile is expected to have a minimum sirari sound
pressure level of 70 dBC.

|
iComparisons-of the OSPM-predicted 60 dBC and 70 dBC

contours with the contours in the figures on pages j
3-2-8 and 3-4-13 (Appendix 3) of the Design Report i

indicate that the coverage of the sirens as presented !
in the. Design Report for North Adams is adequate. [

t

i

Because the validity of the design process,-as l
described earlier, could not be substantiated, the I
remaining * Design Report's Appendix 3 siren coverage
maps (pages 3-1-4 and'3-3-5) were compared with the i

OSPM-computed ranges to 60 dBC. Th a comparisons f
-indicate that all Design Report covt rages are f
adequate.

I

;
!

In conclusion, the Yankee Nuclear Power Station siren
-warning system-is found to be1 adequate. I

!

2. Tone Alert Radios (E.6.2.3, FEMA-43) !
I

. . ,The second portion.of the primary public alert and ;

notification system for the Yankee Nuclear Power
i

Station, as described in Section E.6.2.2 and- !

Appendices 4 through 7 of the Design Report, is-
comprised of' tone alert radios (referred to in the I
-Design Report and hereinafter as Weatheralert |

!

receivers). .The Weatheralert receivers (Model TA-45).
provide-both an initial alerting signal and an i

123 ,',
;

i

;.
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instructional message to the-portion of the EPZ d
}population not within coverage'of the sirens - These
;

Weatheralert.roceivers are activated by a signal _ !

_ generated by a NOAA transmitter on Ames Hill, f
Marlboro, Vermont. f

!
i

FEMA has developed guidelines as described in FEMA-43
f

that_should be followed to ma'ntain an effective and j

continual alert and notification program utilizing j1

tone alert radios. These guidelines are as follows:" I

,
The program should offer the tone alert radios to

|
.

the public in geographical areas where needed and
;must make a "best-effort" attempt to place the i

radios. This program should include a record fsystem (register) that contains an accurate list !

of addresses'(names are optional) in geographical !areas where tone. alert radios are needed. '

Addresses where radios are offered to residents {

,

and' refused by the residents should be.noted. ;
>
t

A. maintenance program offering operating checks _ [
.

should be available.at least annually to all
!residences ~in areas where tone alert radios are ;

needed. The maintenance program and the register ;
program mentioned above may be integrated.

!;

._ Tests of the tone alerting feature are desired at -ileast monthly. The final determination of testing i
frequency will rest with appropriate local igovernment officials. The results of these tests !do not have to be monitored. The purpose of these

.

tests is to offer the public a means to'self-test (their receivers. '

t
:. Written. guidance should accompany the radio. It i_

should address.(1) its general use, (2) self-
!testing frequency and method, (3) suggested place- [ment to facilitate efficient monitoring, (4) the i

maintenance program, and (5) telephone-numbers for
irepair or-replacements. -This information should 5

be provided as a reminder to each tone alert radio i
holder annually. This public information program !may also be integrated with the register and- jmaintenance programs mentioned above. 1

:

.'24 $
,

;
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!
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Determination should be made that the broadcast !
.

medium for initiating the tone alert signal has i

adequate availability (24 hours a day, 7 day 3s 1:

week), signal strength, and signal quality. s

i
!

Distribution of the Weatheralert receivers is the '

overall responsibility of the' Yankee Atomic Electric
Company;-however, local officials in erah community |
using the receivers have assumed direct responsibility
for distributing the receivers to the appropriate

.

households. Communities within the Yankee Nuclear !
power Station EpZ that use the Weatheralort receivers '

as their primary notification system are: Halifax,

Stamford, Wilmington, Whitingham, and Readsboro, i

Vermonti and Florida, Savoy, Monroe, Rowe, Hawley, and '!
Heath, Massachusetts. As a result, approximately |
3,500 Weatheralert receivers were distributed to j
tesidences throughout the Yankee Nuclear power Station
EpZ. A member of each household signed an Equipment j
Loan Agreement form in triplicate, a copy of which was !

retained by the ut311ty, the town, and the recipient.
The utility's copy of these-forms was used by the !
Yankee Atomic Electric Company to develop a computer i:

list register for each town indicating the name, !
address, and telephone number of the recipient, and

.

serial number of the receiver. Each town has a |
:

responsible official who maintains an up-to-date copy '

of the computer list, which is periodically returned
; to the Yankee Atomic Electric Company to use in

|l updating its master copy. I

'!
L

'

| In September 1983, Yankee Atomic Electric Company
[

|-

| provided each recipient with a battery, a postcard i

h with several questions regarding operating efficiency
!

|

i
i
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of the receivers, and a copy of the revised written

guidance, including a decal summarizing the operating
instructions.

A continuing _ maintenance program has been established
for the Weatheralert receivers issued to residences
within the Yankee Nuclear Power Station EPZ. If a

receiver fails to operate, the resident exchanges it
with the appropriate local official as indicated on

the decal accompanying the Weatheralort receiver.

Each community is supplied with spare receivers for

this purpose and for issuance to new residents within

the community.

Testing of the Weatheralert receivers is conducted by
the NWS every Wednesday between 11:00 a.m. and noon
and is monitored by the office of HEW Communications,
Inc. and several other 24-hour locations. In the

event NWS fails to activate the test or if the test
malfunctions, a representative of HEW Communications,
Inc. Will call NWS to determine the cause of the
problem. After the problem has been identified,

corrective action is taken irnadiately by HEW Com-
munications, Inc. or NWS. Additionally, each receiver

has a test button for self-testing purposes, according
to the operating instructions and written guidance
provided to each recipient of the Weatheralert

receiver during the initial distribution phase.

The Weatheralert Model TA-45 receiver is an AC-
powered, seven-channel receiver with an automatic

battery back-up feature. The receiver is activated by

a signal originating from the Ames Hill transmitter,
which has redundant back-up circuitry and was
installed to provide a link to the NWS Office in

,

26
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Burlington, Vermont-(24-hour operation). The fro-

quency utilized specifically for_the Yankee Nuclear- ,

,

Power Station EPZ is 162.425 MHz.

The tone alert system developed for the Yankee Nuclear
,

Power Station, as described in the Design Report,
meets FEMA-43 guidelines addressing tone alert radio
systems. +

'
i

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

In addition to alerting the public by means of fixed
sirens and Weatheralort receivers, local communities
within the Yankee Nuclear Power Station EPZ have *

procedures in place to alert portions of the

population that may not be covered by these two '

primary systems.
i
:

A mobile PA system is used as the primary means to
alert the public in the Town of Buckland, Massa-
chusetts. The mobile PA system is tested monthly and ,

used on a daily basis.

!

A mobile PA system is also used in the Town of
Charlemont, Massachusetts, as the primary means to
alert approximately 10 families that do not have
electricity.

The equipment was purchased from Federal Signal
,

Corporation, Blue Island, Illinois. A complete nobile ,

PA system consists of: a hook-on mounting kit, light
bar, public address / siren, microphone, adapter-mike '

module, lip switch, speaker unit, and circuit breaker
kit.

27 '
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Transient populations at1 state-parks,-campgrounds, j
beaches, and boating' areas:are notified.by means of [
mobile PA s; s.tems used by such organizations as the;

f|. . Massachusetts Department of Environmental-Management,
MCDA/OEP, the Vermont Agency of Environmental ;

Conservation,-other state' personnel, and local -- !
response organizations.

,

!

q
Other supplemental alerting methods have been i

iestablished in the event of an emergency at the Yankee
_;

Nuclear Power Station. Aerial notification is $
!utilized in state parks in Massachusetts and is i

coordinated by MCDA/OEP with involvement by the
Massachusetts Wing of the Civil Air Patrol and-the

U.S. Coast Guard. Door-to-door notification, if. j
necessary,_'is conducted by. local-emergency response

torganizations. . Certain utility-installed sirens, !

jcapable of two or more warning signals and voice, may
-be used to alert the public:at specific areas such as |
beaches or parks. !

-r

-?

Automatic telephones were installed in Stamford, .;
Vermont, to alert approximately.15_ families in the I

:
town that'are without electricity. These telephones ;
have the pre-set telephone-numbers of all of-these
residents. This_ automatic telephone' system-can be I

considered supplemental to the siren system. In !
raddition, the OSPM acoustical-results indicate that !

siren CL3,_ located at theEjunction of Route 8 and'
- Middle Road, provides at least 60 dBC coverage within i

the area' identified on the U.S. Geological Survey's j
- Stamford quadrangle map as the Town of Stamford.

~I
i

i

t
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III.-FINDINGS FOR EVALUATION? CRITERION N.1-

j

On August 29, 1985,. the physical means (sirens,LWeatheralert-
receivers, and mobile PA) used to alert the population
within the Yankee Nuclear Power Station EPZ were
demonstrated to satisfy-the alert and. notification aspects
of Title 44 of the Code of Federal Reculations, Part
350.9(a)-[44_CFR 350.9(a)]. . -This demonstration was
conducted by using the methods;specified in Section
N.1.(a,b).2 of-FEMA-43.u The results-indicate that this
portionlof the alert and notification system evaluation is-

-

in conformance with FEMA-43 and UUREG-0654/ FEMA-REP-1, Rev.
1 . 12

The August 29, 1985- demonstration of the Yankee Nuclear-,

Power-Station alerting system consisted of a triple
activation of-all sirens ar.d Weatheralert receivers and a
mobile PA-demonstration as well as a subsequent telephone

-survey-to estimate the proportion of EPZ households'actually-
alerted. Siren 'and Weatheralert activations were initiated
at approximately 7:00 p.m.,-7:05 p.m.,-and 7:10 p.m.
(Eastern-Daylight Time).. The-mobile PA system began at
approximately 7:00 p.m.

-The. telephone survey of EPZ residences began at
approximately 7:13 p.m. (Eastern Daylight Time) and was
completed within 1 hour and 5 minutes. This survey was-
conducted by 38 telephone interviewers, each with a separate
WATS line and computer terminal.

The universe of households to be surveyed was determined by
'

establishing a 10-mile-radius circle around the latitude and
- longitude of the plant. The. sample incorporated a sorted-

master list of approximately 2,500 households (addresses and
telephone numbers) within the-established boundary.

29
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A sufficient number of replicated subsamples were developed
from the overall-sample to ensure that the required number
of telephone calls,would be made, i.e., to establish the

proportion of households alerted to within a 5% precision at
a 95% confidence level. Appendix B of this report describes

the methods used for sizing the sample to achieve this
results.

The questionnaire used for the telephone survey is included
as Figure 7 of this report.

As part of the telephone survey, 335 households believed to
be within the Yankee Nuclear Power Station EPZ were
contacted, and the responses were collected in a,n automated
data base. Of this group, 101 respondents stated that they
were not alerted. However, before running the final

tabulations, addresses of all households interviewed were
checked on a street map to validate their locations. Of the

-335 addresses, 17 were outside the EPZ. Therefore, data

were tabulated on the 318 respondent households that were
located within the EPZ. Respondents at 48 of these

households had been away from home at the time of the
alerting system demonstration and, therefore, were not
included in the alerting analysis. Of the remaining 270

households, 78.5% (212) indicated that they had been alerted
during the demonstration. Using the estimated number of

households within the EPZ (8,544 from references 1 and 2) in
the confidence interval expression in Appendix B of this
report, an estimated 95% confidence interval that ranges
from 73.3% to 82.9% is yielded for the proportion of the
total EPZ population alerted. In other words, at the 95%

confidence level, between 73.3% and 82.9% of the households
within the Yankee Nuclear Power Station EPZ would have
stated that they were alerted by the siren, Weatheralert
receiver, and mobile PA systems.

30
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FIGURE 7
.

;*** *930
'5- Oh i*. :en Re se a r : , Servi:es 3:ut? "*Cfs iRa:nor, P ennsylv an ta . Augus-

.... >.

.-:: -.,

tCM 5 '*3 0 6 7-010 3 ( T EMA 9/3$} 4

TEMA Kd C'I AR POWER P LAN! A L ERT UIC I
.

AND ' NOT 7 !0ATIO N S YS TIM: PUB LI C TI LI? HONE !
tS L7 WY
|
1

Yankee Rose |

f
f

Time Began AM PM :neerview d |
s.-5s ,'Time Incec AM PM Cip Code

it-10. |

P

Sample Type ,

, t
...e ;

RECORD B EFORI DIALl.'1C * ele phone #
( Area Coce > ( Ex:n ange > ( Neo e r ) i12- 1s ,

IN*RODU CTION:
e

Hello, my name is We 're calling householda long dis:ance :.

from Chil:en Researen Services as part o f a s urvey. Th is s urvey is s pons ore d by ""he ^

Tederal Emergency Managemen: Age ncy ( TEMA) o f th e Uni : 4 St a tes Cov ernmen t . (Your answers are voluntary and vill be kept s trictly con fiden tial. !

!1. First of all, is :nis IR EPE A* d DIALED)?

r

i
'

n

Yes '. |\ \

TERMINA!! AND DIAL AGAIN {. No {2 f' [
.

,

L As you =a y or ma y no t know , there was a tes t of the puolic warning /aler: no ti fica: ion
sys tem for :he Yank ee Rowe - Nu cl ea r Power Sta:io n. Did you , o r any o th e r me=c er o f .[this housencid, hear any type o f emergency warning /aler: signal from this :es: :ocay? 't

. ..
..-

|C0h!!NUI |Yes ,. j
''

i i.

SKIP *O 0. 4A i No !2 !-
i

Hearn from; ; ;
CONT!NUE | ano:her 3 |~

i
,

*i seuree I

ASK IF ANY OTHER HOUSEH00 '

i,

-

| MEMBER IS MORE KNCWLIDCEABLI ! en .:
+D Kn ow !

.
-
'

.

:
.+

P

>

O

t y * 6 - t 1 -
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3. 'ah a : :voe :f emergen:y-:es; s'.ina; c': veu iear ? .0C E EEAO, 0:EOLE AL. TEAT.

A??LY)
n. .,. .

;. .,

Stren (Fr:oe for Type ): | [
-

La r ge pol e-moun t e d |; i

Police or Tire Vehicle f [
:
,~

Don'C Enow ) ;
,

Tone alert rad io |'
I

t.

*# *
S K:? TO

I 6 IOth er f amily me cc e r t old me
Q. 6 I I

,

-

Other (S PECITY) 9

:
i

'

i

-|Y jCO NTIh"JE Don' Know

|

3A. Did you he ar . (RI AD LIST. CIRC!I ALL *HA* APPLY). . >

f30-32)
Large pole-mounced s iren f1

:

Police or Fire Venicle Siren |2 [
t
r

A - cone al er t ::adio I.
|

From a neignt or f. $

From another family meeder I6 t

,

Or by means of some:hing else 9~ |
(SPECITY) ''

,

|.

.]
| '

.

| Siren-Don':
-

know rvpe ': |'
>

DO NOT FI AD . .

Don't Kn rew . |Y -

4

, - 3-

.

k

4

(

f

ĥ
.
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Were you 3 *cce or Away #r om *.c me .n t . vou 9 ear: _ :t were nace aware'Of :.ts. !..,

emergency tes: s a y .a.
-

,

27-
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I Home 1_ j

| SK'" TO Q. 5
, 9

Awa y from ,

home *

I

a

4A; (:7 "D D NOT HE AR EMERCINCY SIOMAL") Were you a: home around 7:00 this evening? !
38- !

|1Yes .

,
- ;

-| : I!b
| .t===4

Knov| i | [Don't
|

'
.

. 4 3. Mas your household ever been issued a Tone Aler: Rad io ?
39-

I? RES PONDENT WAS NOT HOME SKIP. W 0. 5, 0YMERWISE ASK 0. &c |Yes |1
|:- ;j :e

'SK!? D Q. 5 i ,

I Don': Knowl Y l ;

! + i i !

;
>

4C. Was i: :urned on a: approxima tely 7 :00 chis evening?
}

LO- i
,

+

fYes f1 | |
. . . ,

No I' - I
I

,
i

r
tDon': Knov -Y ;

.

5

5. Has your housenold ever received inf or nation unich tells you what :o do in the even: *

.o f a "res!" emergency a : th e ';a nk ee Rowe Ibclea r Power Sta tion? ~his yellow bookie:
ti tled . " Emergency Public Inf orma: ion" was mailed :o you from yo ur s :a : e Civil
De fens e Agency and :he Vermon: Yank ee Nuclear Power Corporation :his January. Oc you .

rememoer receiving :his inf orma tion?
. 't - ;

Yet ! -1 |
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FIGURE 7 (CONTINUED) '.~
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Pla :.ing :::e f : e '; r.ee ?.swe .'lacies: ?:wer 3:2:100, wed: yc ;icase gite :e :::.
,.

a.-2.ess r .3A .,.e. - - . . .p , -. . --
;.. .. r a~.
,-

l.ASDFl55:
,

I
f

a

t
!

. L
i

t
;
v

and the neares in:ersec:1on (or cross s: eet) :o :his house .
L
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t

Also, waa: ce== unity is . this ? 4

,
t

ou behalf of Ch11:ce Research services and :he Federal I:ergency Manageme:: Agency, I rwould like :o :har.x you fe: your :1:e and for givi:g us :nis valuable 1_f:::a:1cc.
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Respondents at the: households issued Weatheralort receivers
that reported that'they were not alerted were asked whether

,

their Weatheralert. receivers were turned on and set so that f
an alerting cignal.could be received. Respondents at 20 I

households-indicated that their Weatheralert receivers were
.not.being operated in a manner that permitted receipt rf an
alerting signal. Thus, 84.8% of the households who were *

issued Weatheralert receivers and whose residents were home
Iat the time of the demonstration had the receiver operating i,

in a manner that permitted receipt.of an alerting signal and
{reported that they were alerted.
j

IUsing the estimated number of households within the EPZ and
the confidence interval expression in Appendix B of this

. f|report, a 95% confidence interval ranging from 79.9% to
88.7% is obtained for the proportion of the total EPZ
population (excluding households that failed to operate |
their Weatheralert receiver in a manner that permitted

_|t receipt of an-alerting signal) that would have stated that !
-they were alerted by the Weatheralert receiver.

i
-The' sample of 318 households was also used to estimate the I
proportion of households within the EPZ that would have I

stated they received information about what to do in a real
:

emergency _at the Yankee Nuclear Power Station. Of these 318 !
households, 64.5% (205) respo..ded that they had received the j
information, 32.7% (104) responded that they had not
received.-the information, and 2.8% (9) did not know whether

..

!:they had received the information. Using the approach !
'

discussed _ previousl- the following estimates for-the entire -|

EPZ population resulted (at the 95% confidence interval):
!

Between 52.9% and-69.4% of the households would have.
'

reported ~ receiving the information;
|

-i
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'Between 27.9% and 37.9% of the households would have.

responded that they had not received the information; and
r

!-

t

Between 1.5% and 5.2% of the households would not have |.

t

known whether they had received the information.
;

!

In conclusion, no areas of the Yankee Nuclear Power Station I
siren, Weatheralert receiver, or mobile PA systems were
identified as needing enhancements.
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IV. FINDINGS FOR - EVALUATION CRITERI A E. 5, F.1, N ._2 , N.3, AND N.5

Those aspects of the alert and notification system'

addressing evaluation _ criteria E.5, F.1, N.2, N.3, and N.5
of ITUREG-0654/ FEMA-REP-1, Rev. 1, have-been reviewed by
FEMA, and the results are documented in several FEMA
exercise reports, including FEMA's " Joint State and Local
Radiological Emergency Response Exercise for the Yankee
Nuclear Power Station, Rowe, Massachusetts, April 26, 1988,"

,

which was transmitted to the Nnc by FEMA on August.23,
1990.16

.
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APPENDIX A' '

!:p 'OSPM Topographical Profile Charts '

OSPN Topographical Input Data
OSPM-Siren-Sound Pressure-Level Input Data.

OSPM' Meteorological Input Data .
,

OSPM Siren Sound Pressure Level. Output Data
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APPE!' DIX B

SAMPLE SI"E DETERMIliATION
,

The number of households that need to be surveyed is determined
based upon the need-to obtain a sample size sufficient to obtain
a 95% confidence interval with precision (half-width) of 0.05
for the titm.';e of the proportion alerted. The exact number of
househoic.c to be survey-d can be derived from the following ;

statistical considerations. For relatively large sample sizes -

(n 2 30), taken without replacement f rom a population (N), the
sampling distribution for proportions (e.g., the proportion of I

the population alerted) is nearly a normal distribution, the
mean of-which is the proportion (p) of the population alerted
and the variance of which is

'
PU - p)/n

3, .

If P is the observed sa:.ple proportion, then for a particular
confidence level with confidence coefficient Ze,

i

i :P - p) $ g PC - p)/n g[ I
'

!

| Thus, for this confidence IcVel, the actual proportion of the '

<

l

population alerted satisfies the followir.g inequalities:

,2

p , n: [n-n\,*, pri-p)[N-nk,'.:[N-nk*, !*

e
!-

(N-;) (n - 1/ : (N - If: n
l

.'" ;

s ; and !
,

- ~
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L N *.
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n U= )

I

e

i

.
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Thus, the precision (W) is simply given by
.

,

|
!

.: !.

(N - ?.) , 4n
Pn - P) n-n 'e n-n*

i:, n 2 n-.
|

_2
1*

e n-n1*
n f.1 -

I

1.
'
,

This equation can be solved to determine the sample size (n)
t

b

required to yield a given precision (W) with a given observed i

|sample proportion (P) as follows:
,

. !

i
!

(-
r.

*o
. , , --

, .', P(1 - ?) - 2W*+ W* 1 - 4P(1 - P)
-

P' (1 - 7) * !
+

Ow' . -

!
-n- . .

.

',
-

. * $ +":. - ~. H:
. .

P) - w' i + a-- ,

w' 1-4P(1-P) - P' a - ?)* r
- +

OW' ; #

:C !
-

-
,,

!".

i

i
"

!

!Although this expression for n can be used directly, it is I

customary to make several approximations. First, since the term f
in N in the denominator (the finite population term) is positive !

'

definite f or all reasonable values of W (0 < W < 0.5), emitting f
this term will result in an approximation to n that is slightly ;

i larger than its true value. This is an acceptable practice in ;'
! sizing the sample since a larger sample gives greater precision.
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