BIROZ4802R 34888%

AUG 05 183

Docket No, 5029

Yankee Atomic Eleciric Company

ATTN: Mr. Jay K. Thayer
Vice President and
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Yankee Nuclear Power Station
Site~Specific Offsite Radiclogical Emergency
Preparedness Alert And Notification System
Quality Assurance Verification

Commonwealth Of Massachusetts
Town Of Buckland
Town Of Charlemont
Town Of Clarksburg
Town Of Ceolrain
Town Of Florida
Town Of Hawley
Town Of Heath
Town Of Monroe
City Of North Adanms
Town Of Rowe
Town Of Savoy

State Of Vermont
Town Of Halifax
Town Of Readsboro
Town Of Stamford
Town Of Whitingham
Town Of Wilmington

INTRODUCTION
A. ldentification
1. Site Information

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
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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 Berkshire Hills region of western
Massachusetts.'

/. Governments Within The 10-Mile Emergency Planning zone

The emergency planning zone (EPZ) for the Yankee
Nuclear Power Station is defined by a l0-mile-radius
circle with the power station as the center point.
The EPZ includes portions of the Commonwealth of
Massachusetts and the State 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

1. Emergency Plans For Offsite Response Organizations

Yarnkee Atomic Electric Company's "Final Analysis
Report of the Alert and Notification Systems for
Yankee (Rowe) EPZ"? (hereinafter referrei to az the
Design Report) describes the public al:rt and
notification system utilized in this gquality assurance
verification review. Portions of the radiological
energency response plans for the Commonwealth of




Massachusetts and the State of Vermont that are
applicable to this review are:

+ Commonwealth of Massachusetts, Magsachusetts
Comprehensive Emergency Response Plan: Appendix 3,
"Radiclogical Emergency Response Plan for Fixed
Site Nuclear Facilities," (draft, dated September,
1989) ;* and

« State of Vermont, "Vermont Radiclogical Emergency
Response Plan (Fixed Facility)," Revised March,
1984.°

The local emergency plans for the Massachusetts towns
within the Yankee Nucle.r Power Station EPZ used in
this review include the following municipalities:

+ Town of Buckland, "Radiological Emergency Response
Plan, Town of Buckland," Approved by the
Commonwealth of Massachusette in August, 1990;%

» Town of Charlemont, "Radioclogical Emergency
Response Plan, Town of Charlemont," approved by
the Commonwealth of Massachusetts in August,
19908

« Town of Clarksburg, "Radiclogical Emergency
Response Plan, Town of Clarksburg," approved by
the Commonwealth of Massachusetts in August,
1990;%

- Town of Colrain, “Radioclogical Emergency Response
Plan, Town of Colrain," approved by the
Commonwealth of Massachusetts in August, 1990;°



« Town of Florida, “"Radiological Emergency Response
Plan, Town of Florida," approved by the
Commonwealth of Massachusetts in August, 1990;%

« Town of Hawley, "Radiological Emergercy Response
Plan, Town of Hawley," approved by the
Commoriwealth of Massachusetts in August, 1990;%

+ Town of Heath, "Radiological Emergency Response
Plan, Town of Heath," approved by the Commonwealth
nof Massachusetts in August, 1990;7

« Town of Monroe, "Radiological Emergency Response
Plan, Town of Monroe," approved by the
Commonwealth of Massachusetts in August, 1990;%

.+ City of North Adams, "Radiological Emergency
Response Plan, City of North Adams," approved by
the Commonwealth of Massachusetts in August,
1990;%

+ Town of Rowe, "Radiological Emergency Response
Plan, Town of Rowe," approved by the Commonwealth
of Massachusetts in September, 1990;%

+ Town of Savoy, "Radiological Emergency Response
Plan, Town of Savoy," approved by the Commonwealth
of Massachusetts in August, 1990;%

The local emergency plans for the Vermont towns within
the Yarkee Nuclear Power Station EPZ used in this
review include the following municipalities:



. Town of Stamford, "Radiclogical Emergency Response
Plan, Town of §*amford," approved by *he State of
Vermont on February 28, 1991;"

« Town o) Whitingham, “"Radioclogical Emergency
Response Plan, Town of Whitingham," approved by
the State of Vermont on March 4, 1991;'*

« Town of Halifax, "Radiclogical Emergency Response
Plan, Town of Halifax," approved by the State of
Vermont on November i3, 1990;"

+ Town of Readshoro, "Radiclogical Emergency
Response Plan, Town of Readsboro," approved by the
State of Vermont on October 29, 1990;%

+ Town of Wilmington, "Radiclogical Emergency
Response Plan, Town of Wilmington," approved by
the State of Vermont on January 11, 1991;%

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,

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.




3. EEMA Evaluation Findings

FEMA Pegion 1 and the Regional Assistance Committee
have ovaluato& the following offsite emergency
preparedness exercises and remedial exercise for the
Yankee Nuclear Power Station:

. FEMA, "Final Exercise Report, Joint State and
Local Radiclogical Emergency Response Exercise for
the Yankee Rowe Nuclear Power Station - Rowe,
Massachusetts, March 25, 1982," Auguet 23, 1982;%

« FEMA, "Final Exercise Report, Joint State and
Local Radiological Emergency Response Exercise for
the Yankee Nuclear Puwer Station, Rowe, Massa-~
chusetts, April 6, 1983," September 26, 1983;°

» FEMA, "Joint State and local Radiological
Emergency Response Exercise for the Yankee Nuclear
Power Station, Rowe, Massachusetts, August 22,
1984," November 30, 1984;"

. FEMA, "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

« FEMA, "Joint State and Local Radiolugical
Emergency Response Exercise for the Yankee Nuclear
Power Station, Rowe, Massachusetts, April 26,
1988," August 23, 1990;"
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FINDINGS FOR EVALUATION CRITERION E.¢

The Design Report describing the alert and notificatien
system for the Yankee Nuclear Power Station was revicwed
against evaluation criterion E.6 and Apper !ix 3 of
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"
(hereinafter referred to as NURES-0654/FEM2 -REP~1, Rev.  §
This evaluation criterion states:

Each organization shall establish administrative
and physical means, and the time rsquired 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
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"' (hereinafter referred to as
FEMA=43). This gquality assurance verification rev.ew 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, 19885,

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
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in FEMA=43, for evaluation criterion E.6 of
NUREG-0654 /FEMA-REP~1, Rev. 1, to support a FEMA finding
that the alert and notification system is adequate.

Tris portion of the quality assurance verification review
evaluates the Yankee Nuclear Power Station's alert and
Aotification system against FEMA-43 acceptance criteria in
the following areas: the administrative means of alerting,
the physical meuns of alerting, and the special alerting
methods.

A. ddministrative Means Of Alerting (E.6.1, FEMA-43)

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 Pover Station public
alert and rotification system. The decision logic as
shown 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 reviewad for the local
governments within the Comuonwealth of Massachusetts and
the State of Vermont.

As Figure 1 indicates, the.e procedures satisfy FEMA=43
acceptance criteria. The current documentation specifies
the public alert and notification process from the time
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 radizlegical emergency at the Yankee
Nuclear Power Station, the station's Emerguacy Director
determines the emergency classification and notifies the
state warning pdintl, which are the Massachusetts State
Police and the Vermont State Police. This initial
notification is communicated by means o' a microwave net
known as the Nuclear Alert System, WESCOM SS8«4A.
Commercial telephone is utilized as a back-up system, if
necessary. Verification of the emergency notification is
required only if the notification is received by means
other than the Nuclear Alert System.

In the State of Vermont, the State Police at the
Waterbury Station notify the local warning point, which
is the State Police, Rockingham Station. The local
varning point then notifies the appropriate local
governments and organizations. At this time, state
personnel are dispatched, at the direction of the State
Folice, Waterbury Station, to notify any local
governments not reached by electronic means. The State
Police also notify the Vermont Emergency Management
Agency's Director and Deputy Director. The Deputy
Director of Emergency Management directs the Emergency
Management Communica%ions Officer to act as Public
Notification Officer. The Public Notification Officer is
responsible for activation of the state Emergency
Operations Center (EOC).

At the direction of the Vermont Emergency Management
Agency, the Public Notification Officer contacts the
National Oceanic and Atmospheric Administration (NOAA)
Weather Alert Radio System coriirol 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.
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The Public Notification Officer also contacts the area's
primary Emergency Broadcast System (EB3S) station, WTSA-
WMMJ/FM, Brattleboro, Vermont, and reguests activation of
the EBS for the Windham County Opc rational Area. The
station is initially notif.ed by automatic dialer from
the State Police, Rockingham Sta%ion, alerting the EBS to
stand by. The station is later notified by the Public
Notification Officer via either the Centrex line or
commercial telephone and is given instructions for the
broadcast of appropriate messages. Station WTSA-WMMT /M
(Common Program Contreol Station = CPCS~1) is equipped
with auxiliary power generation and a series of taped
messages for different emergency classifications. The
CPCE of each state immediately activates other primary
radic staticns to assist in broadcasting emergency
messages and instructions.

In the Commonwealth of Massachusetts, the State Police
immediately notifies the Massachusetts Civil Defense
Agency and the Office of Emergency Preparedness
(MCDA/QEP), the Department of Public Health (DPH), the
Greenfield Fire Mutual Aid, and the North Adams and
Berkshire County Fire Departments via commercial
telephone, with beeper and civil defense radio back~up
capability. Upor receipt of the emergency notification,
a DPH official calls Yankee Nuclear Power Station's
emergency contrel center on a dedicated, unlisted
telephone to verify the notification and to receive other
pertinent information. Local governments are notified by
the Greenfield Fire Mutual Aid and the North Adams Fire
Department and Berkshire County Mutual Fire Aids. Once
the local EOC is activated, local officials notify the
MCDA/QEP Area Director. Generally, it is the local
police or fire department dispatcher who receives the
initial notification. Each dispatcher makes confirmation
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and proceeds t¢ notify other designated local officials,
usually through a beeper system and/or by telephone.
Each Massachusetts community has unigque procedures that
are described in more detail in individual local
radiclogical 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, Weatheralert 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 sireny is the responsibility of the
local fire dep» 'tments in municipalities in which sirens
are utilized i the alerting process.

Prepared messages are stored at both the NWS 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
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response organizations and direct them to activate the
public alert and notification system.

FEMA exercise evaluations (references 8, 9, 10, 15, and
16) have demonstrated that the udministrative mechanisnms
are in place to provice prompt notification to the
general public in the avent of an emergency situation at
the Yankee Nuclear Power Station,

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

As described in the Design Report, the physical means of
alerting for the Yankee Nuclear Power Station EPZ
consists of 10 fixed siren units, approximately 3,500
tone alert receivers, and mobile PA units.

1. um. ‘2160201' Pm"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 Systenm
Pilot Test."™

The siren system as analyzed consists of 10 fixed
sirens:

5 Federal Signal (FS) Thunderbolt Model 1000 (128
dBC) ;
FS§ Model STH10 (115 dBC);
FS Model 5 (112 dBC):; and
FS Model 2 (104 dBC).
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Anechoic~chamber measured octave band sound pressure
spectrums (supplied by the siren manufacturer) were
used to verify the rated output of all of the sirens.

Routine siren testing procedures and operability for
the Yankee Nuclear Power Station have been reviewed
and were determined to satisfy FEMA-43 requirements.

The evaluation of the siren systen design calculation
procedure was conducted by ascertaining the adegquacy
of the design procedure in the presence of
site-specific topographical and meteorological
conditions through comparisons of the design procdure
with the Outdoor Sound Propagation Model (OSPM)'
results for specific sirens.

The Yankee MNuclear Power Station siren alerting systenm
design follows a field acoustic measurement process to
account for site-specific effects and to determire the
final siren coverages.

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 abeve
ocutlined 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 fleld surveys were conductel to determine the

effective coverage of each siren. Effective coverage

was defined as those areas with siren sound pressure

levels at least 12 dB above the ambient, when both

siren and ambient sound levels were measured in dBA.

This criteria was stated as being conservative in that

it incorporated the 10 dB differential as required in
NUREG~0654 /FEMA-REP~1, Rev., 1, and an additional 2 4B

to account for the dBA to 4BC conversion at the |
one~third cctave band centered at the siren frequaency

of approximately €30 Hz. |

The procedure the licensee used to measure the siren

and the ambient sound levels and the correction of

these sound levels from dBA to dBC is questionable in

many respects. First, readings taken over a total

time span of no meore than 2 minutes cannot be expected

to yield representative siren sound pressure levels at

large distances 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

be readily accepted at face value since the uctual

results are critically dependent on t'e spectral

composition of the ambient at the measurement spot:

the proper measure is the one-third octave 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,
deteruination 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 thease reasons,
this quality assurance verification review is :
conducted solely on a comparison of the FEMA criteria |
(60 dBC minimum coverage for populated areas with less

15



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.§. 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
F§ 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.se 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 the design
procedure, the azimuths of the three F5 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 4B
loss per distance doub'ed 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. 1In the case of the
smaller FS§ 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 loes 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
sou'd pressure levels over the North Adams area as
depicted in Figure 2 of this report. A surface
interpolation and contouring program utilizing the
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
the populated areas within the EPZ of the USGS North
Adams guadrangle map are expected to have a minimum
siren sound pressure level of 60 dBC, and the area
(City of North Adams) with more than 2,000 persons per
square mile is expected to have a minimum sire; sound
pressure level of 70 dBC.

Comparsisons of the OSPM-predicted 60 dBC and 70 dB~
contours with the contours in the figures on pages
3=2-8 and 3-4-13 (Appendix 3) of the Design Report
indicate that the coverage of the sirens as nresented
in the Design Report for North Adams is adeqjuate.

Because the va.idity of the design process, as
described earlier, could not be substantiated, the
remaining Design Report's Appendix 3 siren coverage
maps (pages 3-1-4 and 3-3-5) were compared with the
OSPM-computed ranges to 60 dBC. The comparisons
indicate that all Design Report cov: rages are
adequate.

In ronclusicn, the Yankee Nuclear Fower Statiocn siren
warning system is found to be adequate.

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

The second portion of the primary public alert and
notification system for the Yankee Nuclear Power
Station, as described in Section E.6.2.2 and
Appendices 4 through 7 of the Design Report, is
comprisad of tone alert radios (referred to in the
Design Report and hereinafter as Weatheralert
receivers). The Weatheralert receivers (Model TA=-45)
provide both an initial alerting signal and an
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instructional message to the portion of the EP2
population not within coverage of the sirens. These
Weatheralert 1 .ceivers are activated by a signal
generated by a NOAA transmitter on Ames Hill,
Marlboro, Vermont.

FEMA has developed guidelines as described in FEMA-=43
that should be followed to ma 'ntain an effective and
continual alert and notificatioen program utilizing
tone alert radios. These guidelines are as follows:'?

+ 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
radios. This program should include a record
system (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 sefused by the residents should be noted.

+ 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 mertioned above may be integrated.

« Test. of the tone alerting feature are desired at
least monthly. The final determination of testing
frequency will rest with appropriate local
government officials. The results of these tests
do not have to be monitored. The purpose of these
tests is to offer tha public a means to self-test
their receivers.

. Written guidance should accompany the radie. It
should address (1) its general use, (2) self-
testing frequency and me*hod, (3) suggested place-
ment to facilitate efficient monitoring, (4) the
maintenance program, and (S) telephone numbers for
repair or replacements. This information should
be provided as a reminder to each tone alert radio
holder annually. This public information program
may also be integrated with the register and
maintenance programs mentioned above.
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+ Determination should be made that the broadcast
medium for initiating the tone alert signal has
adeguate availability (24 hours a day, 7 dn&n (8
week), signal strength, and signal quality.

Distribution of the Weatheralert receivers is tie
overall responsibility of the Yankee Atomic Electric
Company; however, local officials in es sh 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 Weatheralert receivers
as their primary notification system are: Halifax,
Stamford, Wilmington, Whitingham, and Readsboro,
Vermont; and Florida, Savoy, Monroe, Rowe, Hawley, and
Heath, Massachusetts. As a result, approximately
3,500 Weatheralert receivers were distributed to
lesidences throughout the Yankee Nuclear Power Station
EPZ. A member of each household signed an Equipment
Loan Agreement form in triplicate, a copy of which was
retained by the utility, the town, and the recipient.
The utility's copy of these forms was used by the
Yankee Atomic Electric Company to develop a computer
list register for each town indicating the name,
address, and telephone number of the recipient, and
serial number cf 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
updating its master copy.

In September 1983, Yankee Atomic Electric Cumpany

)rovided each recipient with a battery, a pestcard
with several gquestions regarding operating efficiency
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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. 1If a
receiver fails to operate, the resident exchanges it
with the appropriate local official as indicated on
the decal accompanying the Weatheralert 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 ir .diately by HEW Com-
munications, Inc. or NwWS. 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



4

()

Burlington, Vermont (24<hour operation). The fre~
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.

- Special Alerting (E.6.2.4, FEMA-43)

In add.ition to alerting the publie by means of fixed
sirens and Weatheralert receivers, local communities
within the Yankee Nuclear Power Station EPZ have
procedures in place to alert portions of the
population that may not he covered by these two
primary systens.

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 tamilies that dec 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 at state parks, campgrounds,
beaches, and boating areas are notified by means of
mobile PA s, stems used by such organizations as the
Massachusetts Department of Environmental Management,
MCDA/OEP, the Vermont Agency of Environmental
Conservation, other state personnel, and local
response organizations.

Other supplemental alerting methods have been
established in the event of an emergency at the Yankee
Nuclear Power Station. Aerial notification is
utilized in state parks in Massachusetts and is
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
necessary, is conducted by local emergency response
organizations. Certain utility-installed sirens,
Ccapable of two or more warning signals and voice, may
be used to alert the public at specific areas such as
beaches or parks.

Automatic telephones were installed in Stamford,
Vermont, to alert approximately 15 families in the
town that are without electricity. These telephones
have the pre-set telephone numbers of all of these
residents. This automatic telephone system can be
considered supplemental to the siren system. In
addition, the OSPM acoustical results indicate that
siren CL3, located at the junction of Route 8 and
Middle Road, provides at least 60 dBC coverage within
the area identified on the U.S. Geological Survey's
Stamford quadrangle map as the Town of Stamford.
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FINDINGS FOR EVALUATION CRITERION N.1

On August 29, 1985, the physical means (sirens, Weatheralert
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 Regulations, Part
350.9(a) [44 CFR 350.9(a)). This demonstration was
conducted by using the methods specified in Section
N.1l.(a,b).2 of FEMA~43." The results indicate that this
pertion of the alert and notification system evaluation is
in conformance with FEMA-43 and NUREG-0654/FEMA-REP~1, Rev.
.12

The August 29, 1985, demonstration of the Yankee Nuclear
Power Station alerting system consisted of a triple
activation of all sirens ard Weatheralert receivers and a
mobile PA demonstration as well as a subsequent telephone
survey to estimate the propertion of EPZ households actually
alerted. Siren and Weatheralert activations were initiated
at approximately 7:00 p.m., 7:08 p.m., and 7:10 g.m.
(Eastern Daylight Time). The mobile PA system began at
approximately 7:00 p.m.

The telephone survey of EP2 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.
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A sufficient number of replicated subsamples were developed
from the cverall sample to ensure that the reguired 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 survev, 335 households believed to
be within the Yankee Nuclear Power Station EPZ were
contacted, and the responses were collected in an automated
data base. Of this group, 101 respondents stated that they
were not alerted. However, be®ore 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
ircluded in the alerting analysis. Of the remaining 270
households, 78.%% (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. 1In other words, at the 95%
confidence level, hetween 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.
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Respondents at the households issued Weatheralert receivers
that reported that they were not alerted were asked whether
their Weatheralert receivers were turned on and set s0 that
an alerting cignal could be received. Respondents at 20
households indicated that their Weatheralert receivers were
not being operated in a manner that permitted receipt c¢f an
alerting signal. Thus, 84.8% of the households who were
issued Weatheralert receivers and whose residents were honme
at the time of the demonstration nad the receiver operating
in a manner that permitted receipt of an alerting signal and
reported that they were alerted.

Using the estimated number of households within the EPZ and
the confidencs interval expression in Appendix B of this
report, a $5% 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
receipt of an alerting signal) chat would have stated that
they were alerted by the Weatheralert receiver.

The sample of 318 households was also used to estimate the
proportion of households within the EPZ that would have
stated they received information about what to do in a real
emergency at the Yankee Nuclear Power Station. Of these 318
households, 64.5% (2085) respo..led that they had received the
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 €9.4% of the households would have
reported receiving the information:
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Between 27.9% and 37,9% of the households would have
responded that they had not received the information: and

Between 1.5% and 5.2% of the households would not have
known whether they had received the information.

In conclusion, no areas of the Yankee Nuclear Power Station
siren, Weatheralert receiver, or mobile PA systems were
identified as needing enhancements.
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FINDINGS FOR EVALUATION CRITERIA E.5, F.1, N.2, N,3, AND N.5

Those aspects of the alert and notificatiecn system
addressing evaluation criteria E.5, F.1, N.2, N.3, and N.§
©of NUREG-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,
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APPENDIX A

OSPM Topagraphical Profile Charts
OSPM 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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Sample Size Determination




APPENDIX B
SANPLE SIZE DETERMINATION

The number of househcoids that need to be surveyed is determined
based upon the need to obtain & sample size sufficient to obtain
& 950 confiderce interval with precision (half-width) of 0,08
for the  cit. e of the proporticn alerted, The exact number of
householas to be survey d can be derived from the following
statistical constderations. For relatively large sample sizes
(n 2 30), taken without replacement from a population (N), the
sampling distribution for proportions (€e.¢., the proportion of
the population alerted) is nearly a normal distribution, tne

mean of which i{s the proportion (p) of the population alerted
and the variance of which is

L

pill » phn,(§4L3)

1f ¥ is the observed sa.ple proportion, then for a particular
vonfidence level with confidence coefficient les

3 : (R
- p%g zc‘;w.- F:dﬁ(ﬁfr%)

Thus, for this confidence level, the actual proportion of the
population alerted satisfies the followirg inegualities:

3 . 5
ki eg) . fuicp &-n)..z.s.. i)
in \Ne2) " % n Nei)®TT N1
R ' £ F anc

1 o b | Sail
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e e e
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P s -y
IRV

Thus, the precision (W) is simply given by

\/L-t- 3| N'T)¢-;("'f).
AT |l S

. ...e.(...._n)

n Ned

This equation can be solved to determine the gample size (n)
required to yield a given precision (W) with a givern cbserved
sample proportion (P) as follows:

5

- -

—~— Pl =P . :w‘.\/w‘ [: . 4PI1 - p)] el e n*

oW

e e PR s (z . -*e) . [ [; o 4P(1 » pf] N M T
:k-}‘ zct

Although this expression for n can be used directly, it is
customary to make several approximations., First, since the ternm
in N in the denominator (the finite population term) is positive
defirite for all reasonable values of W (0 < W < 0,5), omitting
this term will result in arn approximation to n that is 8lightly
iarger than its true value, This is an scceptable practice irn
§izing the sample since & larger sample gives greater precision.
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