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STATEMENT OF MATERIAL FACTS IN DISPUTE

Pursuant to 10 C.F.R. § 2.749(a), tne Massachusetts
Attorney General ("Mass AG") submits the following statement of
material facts as to which he contends there exist a genuine
issue to be heard. For the Board's convenience, the format
used here is to follow the format of the Applicants by
indicating which of the factual statements listed by the
Applicants the Mass AG disputes and, where applicable, by
adding other statements which the Mass AG contends are in
dispute,

BASIS A.l

THe Mass AG does not dispute the facts listed in paragraphs

1, 2, 5, &, 7, B8, 9, 16, and 18. The Mass AG does dispute the

statements made in paragraphs 4, 10, 11, 17 and 19, With
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respect to the statement made in paragraph 3, the Mass AG
believes that in the beach areas the siren public address or
message mode must be used for alert and notification. The Mass
AG believes that the statements made in paragraphs 12 to 15 are
not relevant because these four areas do not comprise all of
the areas in the Massachusetts EPZ uncovered by required siren
coverage under the Applicants' system,

19a. It is not acceptable for each VANS siren to put out
134dB of sound output., Rather, FEMA-REP-10 requires that the
sound output be limited to 123dB.

19b. If the VANS sirens put out only 123dB of sound output,
under its existing configuration the VANS system will not
provide coverage to essentially 100% of the population in the
Massachusetts EPZ.

EASIS A.2

The Mass AGC does not dispute the statemerts made in
paragraphs 20, 21, and 22. The Mass AG does not dispute that
the Governor of Massachusetts and the town officials of
Am esbury will use their best efforts to protect the populace
in response to a racdiological emergency at Seabrook Station,
The Mass AG does dispute that those best efforts will include
allowing Applicants to activate VANS sirens.

BASIS A.3

THe Mass AG does not dispute the statements made in

patagraphc 24, 26, 27, and 32. The Mass AG does dispute the

statements made in paragraphs 29, 30 and 31. With respect to
3



the statement in paragraph 25, the Mass AG does not dispute
that the review mentioned was conducted but does dispute that
it verified that there is sufficient room at each of the
locations to deploy the outriggers and raise the boom. With
tespect to the statement made in paragraph 28, the Mass AG
disputes that the VANS truck can be adequately set up on the
incline at VL-0A,

32a. With outriggers extended, a VANS truck parked at the
side of the road at VL-.2 will extend at least six feet into
the road.

32b. The acoustic locations VL-06 and VL-07 are inclined

where the trucks would set up. The crane manufacturer's

instructions are clear and unequivocal not to operate the

equipment on an inclined surface,

32c. The grass and dirt surface ot VL-12 is uneven 2nd
inappropriate for operation according to the crane
manufactures's specifications.

324, Acoustic locations VL-06, VL-07 and VL-12 are unpaved
roadsides which will be blocked during substantial parts of the
winter by piles of snow cleared from the roads. VL-03 will be
similarly inaccessible during the wintertime. The Applicants
have made no provision for prompt and effective clearing of

these areas during snow conditions.




BASIS A.4

The Mass AG cannot dispute the statements made in
paragraphs 33 through 41.

BASIS A.S

The Mass AG does not dispute the statements made in
paragraphs 43, 46, 48, 49, 51, 53, 57, 58, 59 and 60. The Mass
AG disputes the sLatements made in paragraphs 42, 50 and 52.
With respect to the statements made in paragraph 44, the Mass
AG contends that the relevant time for the Board's
consideration is the maximum time which is approximately 54
seconds,

With respect to Lhe statements made in paragraph 45,
because the staging area facilities have not been constructed,
there 1s no reason to expect no appreciable delay in exiting
the facility. In other words, wi! " hout construction of the
staging areas and actual testing there is no basis for the
“tatements made by the Applicants in paragraph 45,

With respect to paragraph 47, given the conservatism
mandated by FEMA-REP-10, the maximum transit times for the
acoustic locations are the relevant ones, not the average
transit times. Therefo.e, the transit study of the Applicants
does not show that the transit times for acoustic locations
VL-02 through VL-15 are "we!. below the ten minute goal."

With respect to the statements in paragraph 54, winter

weather conditions would delay 7 of the 16 VANS trucks beyond
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the ten minute objective. As indicated by the Mass AG's

dispute of the statements made in paragraph 52, the Mass AG
believes that the Applicants have understated the frequency of
winter adverse weather conditions,

With respect to the statements in paragraph 55, again using
the conservatism required for the calculations, the estimated
adverse winter transit time to VL-16 is only slightly less than
20 minutes.

With respect to the statements in paragraph 56, the VANS
system came into being because the Massachusetts fixed pole
sien system was erected contrary to existing law.

60a. The Applicants' ten second period for driver alert
does not include several actions required after staging area
activation. Those actions will take at least 30 additional
seconds to complete. Those actions are particularly important
because only 16 VANS drivers will be available at any one time
for the 16 VANS routes,

60b. Continuous snow coverage of at least one inch in the
area has lasteu as long as 109 days or 29% of the year.

60c. Acoustic locations VL-01, VL-12 and VL-13 cover areas
within 5 miles of the Seabrook Plant.

60d. The Applicants' times of 1 minute for set up of the
VANS trucks assumes that the set up time ceases when the crane

is only partially extended - to a 25 foot height.



60e. The Applicants' conclusion that initial notification
can be completed in the nonwinter months in 14 minutes and 50
seconds does not include the time necessary for an
informational or instructional message. The Applicants intend
to provide such messages by use of the EBS radio network.
60f. The initial EBS message used in the June 28 and 29,
1988 exercise took slightly over 2 minutes to read.
60g. With additions over the Applicants' calculations of 2
minutes for instructional messages, 30 seconds for driver alert
and 15 seconds for driver dispatch, the following will occur:
Acoustic locations VL-01l, VL-12, VL-13, and VL-16 will
exceed the 15 minute requirement based on the Applicaats’
average route transit times as indicated in Table 2 of the
Desmarais Affidavit,
Acoustic locations VL-01, VL-03, VL-08, VL-09, VL-10,
VL-11, VL-12, VL~13 and VL-16 will exceed the 15 minuts
tequirement based on the Applicants' maximum route trans.t
times as indicated in Table 2 of the Desmarais Affidavit.
Acoustic locations VL-01, VYL-03, VL-08 through VL-13 and
VL-16 will exceed the 15 minute requirement based on the

Applicants' average wintertime route transit times as
indicated at page 6 of the Leiberman Affidavit,

BASIS A.6
The Mass AG does not have information available to him to
dispute the statements made in paragraphs 61 through 69.
BASIS A.7
The Mass AC does not dispute the statements made in
patagraphs 71 and 73. The Mass AG does dispute the statements

made in paragraphs 70, 72 and 74.




74a. The 123dB limit in NUREG-0654 was imposed to prevent
discomfort as well as injury to individuals. The VANS sirens
exceed the 1234B limit,

74b. Indivicuals around the VANS sirens will be subject to
sound levels up to 133dB by virtue of the loudness of the
sirens and reflections off of nearby buildings.

7:c. Twelve of the sixteen acoustic locations are in
residential areas or other areas where members of the public
~an be expected o be outs.ce of permanent structures and well
w'' 1 ¢ 2 discomfort range of the VANS sirens,.

BASIS A.8

"o hass AG does not dispute the stetements made in

grap’. 77. The Mass AG does dispu' e the statements made in
v - “wQraphs 75, 76 and 78.

78a. The VANS sire. loudspeaker has directional
characteristics such that the loudspeaker produces its maximum
signal output along its primary output axis and the output
diminishes as the angular offset from the primary axis
increases. As a result, Massachusetts reside.nts will hear
signals which vary by 26dB or more over short periods of time
as the siren rotates., Therefore, the siren signal will not be
2 3 to 5 minute steady signal as required by NUREG-0654.

78b. Because of the loudspeaker's directional
characteristics the Applicants' map erroneously assumes that
approximately circular coverages will exist for the sirens., In

fact, oval coverages will exist., As the sirens rotate randomly
.7-
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the system will not meet the requirement for steady sound
pressure levels exceeding 70dR where the population exceeds
2,000 persons per square mile and 60dB in other uninhabited
areas,
BASIS A.9
The Mass AG does not dispute that the Applicants do not use
the VANS sirens for voice messages but believe that in the
beach areas they must.
BASIS A.10Q
The Mass AG does not dispute the statements made in
paragraphs 80 and 81.1.
BASIS A.ll
The Mass AG does not dispute the statements made in
paragraphs 82 through 86.
86a. During periods of operation the Applicants intend to
have only one driver per VANS truck at each staging area,
Without redundant drivers available to fill in on a timely
basis the Applicants' assumption of immediate notification to
the drivers in the event of an emergency is erroneous.
BASIS A.l4
The Mass AG does not dispute the statements made in
paragraphs 87, 88, and 89, Again, the Mass AG believes that
the Applicants must use the message or public address mode in

the beach areas.
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AEEIDAVIT OF STEPHEN A, JONAS

[, Stephen A. Jonas, depose and say as follows:

L [ am an Assistant Attorney General ~nd Deputy Chief of
the Public Protection Bureau for the Massachusetts Department
of the Attorney General. I am familiar with the matters set
forth in this acfidavit.

2. Attached as Exhibit A hereto are true and accurate
copies nJ pages 85 and 86 of the deposition I conducted of
Edward Desmarais on July 28, 1988,

3. Attached as Exhibit B hereto is a true and accurate
copy of the initial EBS message released by the New Hampshite
Yankee Offs.te Response urganization during the June 28-29,

1988 exercise.
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3. Attached as Exhibit C hereto is a true and accurate
copy of FEMA Publication No. CPG 1-17 as ! received it from

Jeffrey P, Trout of Ropes & Gray.

Signed under the pains and penalties of perjury this llth
day of October, 1988,

-~
A mr

Stephen A.“Jonas
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Q. Wouild your purchasing pecp.e tel. vyou

O
i |

wou.d you otherwise pecome aware of communicart:

O
po
U

Setween them and Whelan with regard to dual sirens?
A Normally they would contact us. dowever,
there may be some minor negotiations, terns.,
communications, that I'm not aware of.
Q. But you are not aware of any communicatisns
between New Hanmpshire Yankee and Whelan within the

.48 monstn?

A, No.

e Are the six staging areas operationa.”?

A can you define that, please”

Q. Are they coperational in the respec: tnat

they are ready for use 1s staging areas as
contemplated in the design report?

A. They are not.

Q. What remains to be done to put them in%to
that state?

A There are certain physical modifications
that we wi.l make 0o the staging area, depending on
each of the staging areas, depending on their
existing conditions We will also marge these
1.8 avai.adble or brought up to the standards

.-

norzal office environment: and we wi.. also pu
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88
: the communications equi.pment in place.
2 Q 29 You nave any idea now i0Ng that wi..

3 tace for the last staging area to beconme cperatiocna.
N 0 that sense?
L A Jepends on when we scarc:.
6 Q. -f vou start it today, how .ong wou.ld ;¢
4 Tare?
3 A Aga:n, depending on the priority of tnhe
3 Task, 1T cou.d conceivably be done in a range of
« ¥ “.mes, Ddut under a high pPriority, it cculd se done
4 | in a sonth or so.

~
? ¢

|
Q. Are there any p.ans to stars that wore” i

{3 A Tase

L4 Q. dOW specific are the p.ans in terms of! a
' S starting date?

. 6 A Some of them are based on as a condition
11 for tne lease. so that the owner has Tt make

.3 Paysical modifications as a condition fur the .ease,
¥ Q. Are al. ! these _eased oremises”®

20 A Yes

- Q Who (s the .essee and wno .s the .essor?
2 A i'm not familiar with those terms.

23 Q. s New Ha'pshire Yankee the lessee of a.l.

i4 of these’
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Fage 1 of 2
(HIS 15 A DRILL *** THMIS IS A DORILL #*¢ THMIS IS A URLLL

SITE ARFA EMERCTNCY
JEASCHAL COSURE OF BEACHES AD WLLODLIFE REFUGE)
MESSAGE
(May 15 to Septembter 19)

mte Messane Released 0A/28y
Tu® Message Released fegess / 9 '3

SR ety
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o
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e fo uﬁmq frergecy Br.!dm.st ) resseye Vas released I, the

raachusets Of fsitk-Prepree Cryaruzhtion of New Harpshire fankee, wider
astrity Franted b‘ tr. mmor of Wt.l

A 2ITE AREA nvrmx nas bhen declared £t Seabrook Nuclear Power Station.
A SITE A.rﬂ\ EMEPGERCY Mears UL some significant release of radicact.ve
matariald ooald accur, althoudh Nty releases are ot expetted to go Leyond
o0 v got by Ue Lnited §'ates Bvirommental Protection )qmcy except near
L SealTack uuon site . % A\
Y

e New lageilre unkn Offsite Pesporse Orsdriization has tn"a Mot fied and
15 responding to the problam.  The New Harpsnire'jankee Offsite Pesporse
rector s lewing site conditiops at this timh, and is discussing the

.

Ltuation with Massachusetts qwunvt omcmd\\ S
s

B

As & precaution, the Govermor of has f'va:w-thd the closim
¢ react) and park uct Jrodt Sal ey o Flum Island, includlng the Parker
Ploer National Wildldfe . Perscrs Wt these beaches Ard parks or
/isating the national. y\ cu; & efuge sodld leave those areas Urediatel).
oy "
. 'o ‘ ""’:‘

e clealngs ﬂf the wildlile Refuge, beeches and toatiy Areas are

eeautionary measures based on policy adopted long before Seamymox Station
-u cperational. It does not meAn that a release of radlation Lag coonurTed
U =ias J).'hr - '..’
(1 addition, emeruency nforration Drochures are malled avraally w0
ras i dents of whe coveunities of SallMALY. WJ'-W“ '“'
LEetnGy AR NSO,  If you are in aty of these towre, Y should &



:sachyserlts Offsite FReg

e EBS MESSAGE

vCnse Urganization of New Mampshire Yanes

B WAt ewryecy nformation

Fage 2 ¢f 2

« If these are uravajiable, information also

an be foud U area telephone tooks., English ard French eeIercy
sormation flyers also have been rade avalilable at Leach facilities add

wesaces

i 4
..

Tus "essace will be repeated

official information.

Arroved:
Arrroved:

Ajproved:

recTeAtion areas. This informetion aauld be helpful in derstanding future

S oW of any neightors or co=workers with hearing or language
FrUCiems, please nfarm them of this nessage.

TCe agaln, Sealrtok Station has declared & SITE AREA EMERGENCY.

frequently on this station urtil new /

Sfrmation 1s avallable. Stay tuned to this EAS station for the latest

v L"
»
l‘- ’

o\ ‘. ¢
I£ you aze in any of the \% eastarn RFookingtlan Courty
- TTTAnLtIes, you Aould e o a loosl ‘redio étation in New Harpehire for
s Arout your commanltyv .o W
\ 3 R
ACtions recarvended q*mg.m Are intanded oanly for evsors in
ATTIL a8 Mthun tan Jtles of Seatrock Station.” "
a e\ k) - A
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R -5 .
MY This messege (s afee pre-recorded in French.) Y
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NOTE TO USERS OF THE FEMA CPG 1-17

This publication supersedes the follovin portions of the
Feceral Civil Defense Guide

Part E, Chapter 1, Appendix 3
Fart E, Chapter 1, Appendix &, Annex 1
Alsc supsreeded are any other pudlications of FEMA and FEMA

Regional Offices which are {nconsistent
with CPG 117
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CPG 117 |

OUTDOOR WARNING SYSTEMS GuIDE

Abestrace

This practical guide has been developed tec aid public offictals in
determining the requirements for outdoor warning syscems.

¢ The guide covers, (n a siaplified form, the principles of sound,
outdoor vcrnin, fystems anc devices, propagation and detection
of sound out of doors, avoiding hazardsua noise exposures, and
varning systea planning, tescting, and use.

¢ The guide is adapted frov Repore No, 4100, Bolt daranek and
Yewman Incorporated, produced under Contract No. DCPA-0l-78+C-0329
work Unit Ne. 2234L. Report No. 4100 L Sased upon a survey of
the currant literature on the sublect, and upon discuseions with
Civil Preparednass peTesonnel and vendors. No axperizental wvork
nas deen performed.

.

¢ The guide {s a replacesent for Federal Guide, Par:t I. Chapter !,
Appendix 3, "Prinmciples of Sound and Thedir Application to Jut-
door Wamming Systems,' and Part £, Chapter 1, Appendix &, Anrex
L. "General Instructions for Determining Warning Coverage,
both published in December 1966,
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QUIDOCR WARNING SYSTEMS CUID

PLRPOSE

1he purpcee of this gulde 19 20 set forth the basic prineis
s08 of sound that are app.icable to audidle outdoor warnin
Avices and to descride a zecthod for plenning and leying cu! an
ffective outdeoor warning eyectex. This guide concentrates on the
election, eiting, and ocperation of n;d:glu outdoor warning devices

2. ANTRODUGTION

Audible outdoor warning eystezs (sirens, alr horas, etc.) are
o wesential component of the Civil Defense Warning System (COWS)
iscablished LUy the Federal Governmen: to advise government agencies
ind tha public of impending enexy attack or other disaster. TFollow-
ng the detection of an attack or other hasard, information Lo
ilsseminated over the Federal Emergency Management A’oncg (FEMA)
ledicated communication network «- The National Warning Systenm
NAWAS) <« to more than 2,000 locations theoughout the Urited States
‘rom theee locations, tha pubii: can bu informed of & potential
azard thtou,h the Exergency 3rcadcast Syetem (EBS) 'V stations,
‘he nawe nedla, and other Zeams

Jutdoor varning eyeteme can advise pecple that & hacerd extisce
\nd that they should deterzine the nature of the nazard by listening
:0 the radio, ete For more information on other anpecte of the
OWS, see gfg avi6, Civil Preparccness, Principles of Warning,"
"..P. .,:, .. a4y

e T b ol 4 A - Mg
.- :l;N!.::;i :! 5‘.4'-5‘:
| e -

A. Sersine.s - Singe outdoor warning Jevices use sound to
.iatenars to !an.or, thie section starcs with a drief intre-

DT S
wetion to the vecadulary and principles of mound,

o Sound Lo & form of mechanical energy that soves from a source
& volce, & musical (netrument, & siven) to A .istener as tiny
dsciiiations of pressure just adove and Se.ow At2oepheric pressure.
hen pecple hear sounds, they can distinguish toeir loudness, their
‘one or piteh, and variations of loviness and piceh with time. The
.oudness and pitch veriations of sosu sounds are recogniced as having
JOTCALN TeAnings, auch 4 with speech sounds

¢ Instrudents used to measure sounds give the magnitudes of
tounds in cecidecs (abbreviated here ae 43(C)). Thie magnitude o
caomely related to what we hear as loudness.  Thus, an audidle warne
«ng device cthat produces 110 d3(C) ot 100 f2. (30 m) avay sounds
«ouder than one that produces only .00 dB(C) at the same distance
\il audidble outdoor warning cdevices are rated in terme of their
sound output a4t 120 Jt. in 43(¢)




e Instruzents con alec measure the frequency compenanss of a ‘
sound Iin Hertz (Nz). They are closely related to UKI: we hear as

Ateh.  As dlscussed below, the frequency componente of the sound
from an audidle cutdoor warning device are lmportant in detarzining
aovhlcr that sound will carzy through the air and how well it will
20 heard. Moet audible outdoor warning devices produce seund within
the frequency range from about 100 Hsz to adeut 1,000 He.

3 5*;;33‘5*33 « 1t s wall known that sound decreases in
sagnitude lin coudness and in d3(C)) ar greater lstances fzem ite
source. This cecrease Lo called attenuation with dietance, and it
10 caused 5y a number of factors described in Sectien V-A.

T™he szount of sound availadle to warn & .istene:r can de caleviated

eigply with the following eguation:

Amount of Sound oune Outpus of ] ttenuation
Available t2 Warn, = udidle warntn! ainue {eh Dletance,
in 48(C) davice, in d8(0)] in 43¢0

Thus, (¢ {8 xnown that an audidle outdoer warning device
produces 110 dB st 100 fr. (30 =), end that the attenvation with
distance {9 29 C;. then the amount of sound Left over to warn

people L0 110 - B(C), or 88 dB(C).

¢. Hegring - Whether the amount of sound available to warn .
people will indeed be sufficient to do the ‘ob depends upon several
factors. Tiret, the warning sound must be audible adove the sadient,
or Sackground, noises. These ampient rolses change conetantiy in
loudness and Ei:ch. depending upon nolse-producing activities {in the
viginity of the listener. Second, the warning sound must get he
attencion of the Listener away from what he i deing. Normally
pecple "close out’ of their minde distracting sounds that are not
pertinent to what they are deing. A warning sound must penetrate
this ental barrier. Tests have shown that O ALETACt 4 listener o
sstention away from what he is doing, & warning sound must Be adout

9 d3.C) greater than would be sufficient to mare it cudidle to some-
one who was concentrating on llstening for i{t, end not doing any-
thing elee

Al N

ALl of these factore suggest that a vornins scund must te
loud ioud enough to overcome attenuation with cletance, ©0 exceed
the background noise, and o attract attention, Yet it cannot be
5&2 ioud, or there Ls risk of injuring the ho.rtn! of some pecple

S Listen o 4t Thie riek, which Ls discuseed in greater detal.
in Section V-3, can occur when pedple ave exposed o audible wamm-
ing sounde exceeding 123 43(C)



g ovTD WARNING SYSTEMS AND DEVICES*

when & civil preparedness official duys an audidle outdeor
izning systen for Rie comzunity, he will be purchasing

¢ The sound-zaking devices
¢ The centrols and equipment cthat ocperate the devices .

In this manval, the controls and equipment are not 4issussed.
‘a8e vary with the zanufacturer and are completely described in
méors ' iiterature. The civil preparecness official should de
‘are, however, that the coste of the syetenm will include doth kinds
! components, as well a0 installatier coete

The sound-zaking devices themselven can Se of three different
pes

o Sirems
® Electronic (loudspeaner) devices.
o Horms and whistles ,

A §3;15§ * Sirens are by far the zost widely used sound-making
wices for outdoor warning systems  Sirens are capadble of producing
ry intense sounde Dy chopping the flow of compressed gas (usually

z The fundementa. frequency (pitch) of a elrven sound 1o deter.
ned by the rate at which the flow Lo chopped. in cycles per second, ™
TeNs AT powared by electiric motors, gasc.ine engines, compressed

v, or stesan. Electric-motor-driven sirens are the moet common for

Vil preparednans purposas

Some sirens are nondirectional -+ that L{s, thay continuously
cduce the same sound (n all directions horizonzally from the source.
¢ 200t powerful sirens, however, use & horn that radiates 4 dean

eound In o eingle direction. The horn {s then rotated severa.
268 & 3inute, 80 that the Seam eveeps through the entire area
ound the eiren. Tor & stetionary listener, the sound from such a
ren goes up and down in loudness as the horm sveeps avound

}. !;!c:zonl | 8 Voice/Sound) !gg;cg. « Loud-
Caker JouUNC soUrces have the aCVanCAge ChAT they can broadcast
Lces a0 well ae sirensiike sounds ‘Merefore, they can de used o
BUe DENAger a0 wall as varning sounds to the public. However,
‘eir sound-outpyur capadilizy e less than :that availablp froz sire
NTCe8, 80 that T0re SOUTCes Tay e required Io cover the saze are

n
L ]

nile in the paet there were Foderal =a
fe current FRMA dudget containe no esus
Ay not incivude esuch funde
Soua sirens, Known as two-tonme sirens, generats two frequencies
simuitaneously dy using two airflow chopping rates

:&1:9 dunde for this purpoee,
fince and future budgets

e e L



furthermere, sound reflections from large surfeces or simultanecus ‘
eenages from several loudepeaker sources at cifferent digtances

say 'gerdle” the eignal eo Sadly that some llsteners will not Se able

10 uncderatand voice messages

¢ !Zlﬂlzlﬂﬂ_!hllillg = Alr horns have the advantage that the
ounds they procuce cannot Se confused with those of eTergens

/ehiclen or fire deparctment sirers. When & suitable air |urp{y i
tiveady avalladble, the coet of & Norn instal.ation s very .ow. In
iédicion, the air horn requires a minimus of malncenance and, decavss

L]

& welghe very little, o easily t(netalled.

in the absence of an air supply or commercial sterage cylinders,
| Compressor, storage tanke, and related appurtenances Are necesrary.
hese increass coscs substantially, for home reguire more power than
wny outdoor warmning devices of the same decidel (d3(C)) rating.

In general, the comments on air horne apply to etesm whissles
0 vall. However, steam cupplies are even more expensive than air
nufplios it L» ganerally not practical co inetall stean whistlen
AL000 AN acequate ateax supply L6 already aveiladie.

o) Ru§1n‘! 3?1 ﬁglgsggictton! « The sound outpute of acouvetic
utdoor varning devices are glven [n terms of their maxinum decidels
dB(C)) measured at 100 £z (30 m) from the davice. The siting guide-
Anes in thie manual are based upon thie figure. ‘D

<he fundamental sound frequencies of almest all outdoor warning
OVices are in the range from JCC to 1,000 Mz, (Some devices "wardle'
? end down in pitch vtthtn this frequency range  See Sudsection E.
riow 300 M2, reduced husan hearing sensitivicy and higher dackground
2400 levels coabine to restrict warning ranges. Abdove 1,000 Hi,
ande are zore rupidly attenuated in the atzcephare, 20 the vaming
INge 10 again restricted,

The sounds from audiblas outdoor warning devices are genaral.y
ocused inte the horiscntal plane surrounding the device. Sound
‘adiated upward would be wasted, and sound radiaced downward close
@ the device {s unnecessary and may Se hatardous. (See Section VI-B.)
8 indiceted above, some sirens may radiete a Seaz' of sound in
ne direction horizontally, and have a mechanical zeans for rotating
his beaz around o vertical axte.

g %;;312]_1&]5{31 * Diffarent cities and towns yee their gute
loer waming svetema in different ways. Mcoat local governmenty, howe
ver, follow the FTederal Emergency Managemen: Agency (FIMA) guidarce
nd use & certaln slgnal to varn pecple of an snenmy attack, and &
Afferent signal 0 notify them of a pescesine disaster. Thess warm-
Ng MLgnaLe are

¢
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ALseck :!;313’ * ThLe 10 4 3. to Seainute wavering (wardling
ECR) Tone on elrvens, or & series of shor: Slasts on horns or

{ -~

* cevices. The Attace Warning eignal sha.l Zearn that an actual
SRk againet the country hes been deatected and that protective

on #hould Se taken itmediately. The Atteck Warning signal ehall

epoacec ap often as varnings are disseninated ovar the National
\ng Systexa or as deexoed necensary dy lecal governzent autherities
stain the regquived response by the zopulatien, including taking
ective action related to the arriva. of fallout. The seaning of
signal protective action should de¢ taken ‘mzadiately” 4o appro-
te for the initial wttack wvarning and any subsegquent attacks.
signal will aleo Se used for acclidental misstle launech varnings.

NANE + This L9 a 3. te Seminute steady

aL TTom eirvrers, ROTne. or other devices This signal may be

a0 autrorized Dy local govermment officiale o c!or: the publie
tacetize exzergencies «n addiction to any other meaning or require-
for actiom a0 determined Sy loca!l governmant officiale, the

\sion or Alert eignal shall 2ean to all pereons in the United

19, Turn on radio or TV. Listen for essencial exargency informa-

Atgention or Alers

NETive signal may be used for other purposes, such

0.3 SOUND OUT OF DCORS

A Attenuaticon w
or vc?h!n. sov ¢
F

ith Diss. = A8 sound =i away from an

te potential liesteners {t can be greatly
¢d Dy the atzoe re For example, everyons knows that the
€08 Of & sounc decreases a3 the listener geta further from the
. ALeo, Deyond & fev hundred fee: from a steady sound source,
sudness varies with time, being unnoticeadle at some ti~es and
pronounced at others Sueh o’fcc:n, which are characteristic
¢ ;r:zu,c:::: of sound cut-of-doors. are caused by the factors
itded de.ow

1. Div $8 = As sound radiates avay from & source, ite
8Lty decreanes v?:i cietance decause Lte energy i ipread over
gor and lar'or area. From a point-source, this decraase i
2 spherical divergence or "inverse square loes,' decauss the

intensity decreasss inversely with the equare of the distance
the source to the receivar (sound level decreaser & 23 for each
ing of sourcecreceiver distance)

“

é. Atsenugtier un :’;;o = The ground pro-
& numder o ety : SPagation of sound over Lte surface
PO The simplent of these ir the interferozecter effact. which
§ whan sound ls propagated over a hard, flat eurface. For any
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given source and receiver nelght, there are two sound-wave paths buwun‘
the source and the receiver: cna direct, and the other - somevhat

longer - reflected cff the 520und surface. Under some conditions, the
sound waves arriving at a lletener along these two pathe ‘nterfere with
each othar, ard cancel out. The cppeoeite effect can sleo occur: the

twe sound waves can add, and a "gain’ (negative attenuation) i

obeerved. When the ground e scoft and adsords some sound, thie effec:
becomes even more complicated.

3. !gliilil * A dDarrier is eny large eolid object that
Sreaks the line ol eight Detween the sound source and the listener.
i general, & darrier can incroduce up to 20 ¢B of attenuation. The

sound avaliladle dehind the darrier coses from diffraction around the
barrier, or from eound encr’y scattered incto the regicn behind the
1

barrier from other wave pat
r '-_r_,_%g Wind g-i.%“ni!;
= Jhe apee sound in air

{ncreases with tezperature uriherzore, when the wind i{s dlowing,
the epeed of eound L0 the vector sum of the sound speed in etill alr
and the wind speed. The temperature and the wind in the atmoesphere
AGAT the ground are froquontig nonuniform. This atmoepheric nonunie
foraity produces refraction (Sending) of sound wave pathe. Near the
ground, this refraction can have an effect on the attenuation of
sound propagated through the atmosphere

Quring the dnyttao {n failr veather, temperature normally .
decreases with Raight (lapee), 40 that sound waves from a esource near
the ground are dent upward. In the adeence of wind, an "acoustic
shadow,” into which no direct sound waves can penetrate, forms around
the source. Large atcenuations are odserved at receiving pointe well
into the shadow zone - ‘ust as .f & solid Sarvier had deen built
around the source. On clear nighte, & temperature incresss with
teight (¢ common near the ground (inversion) and the "darrier’ die-
Appears.

Wind speed almest alvays incresses with height near the
round. Because the speed of sound (s the vector sua of {te espeed
D etill air and the wind vector, a shadow zone can form upwind of

a sound source, dut s suppressed dowmwind.

The combined effects of wind end temperaturs are usually
ouch 80 tO creste acoustic shadows upwind of a scurce, dut net down-
vind. Only under rare circumetances will a temperatu.re lapse be
sufficient to overpower wind effects and create & shadov completely
surrounding @ source. It (o less rare, dut sctill uncommon, for a
surface inversion to de sufficiently etrong o overcome an upwind
shadow entirely.
S 248k - Large amcunte of dense foliage (100 fr. (30 =)
't mere) can osgonul:o sound eomewhat, although omnl! smounte of
allage have no effec:t. ‘



6. Absor - Sound {»
abeorbed in the at208phere in a4 way that depends upen the humtdt:{.
in ,onotoz, shis loee Lo moet prorcounced at high freguencies and 1o
3f leseser impersance at the sound frequencies produced by outdeor
samming devices.

7. lgiﬂl%l = The combination of all the factore that
sause sound to 56 attenuated in the atacephere i bdoth complicated
and unpredictable. If one were %o cbeerve the sound from ¢ varmning
device 1,000 fc. (300 a& or farther away, he would find that it
varies with time as much a9 20 to 30 d3, depending upon the condi-
tione of the atmoephere and the ground. This zanval provides
(Section V-() o oizple and consarvative method for eetinating warm-
ing ranges. It is lmportant to reailisze, though, that this 10 an
eotizate which -+ Like the weathar -- cannot De guaranteed.

3. « The moet impertant facters do:orntntng the abilicy
of & wvarning sound to alert a potentisl listenar are the darriers (o
sound in the listener s imzediate vicinity, and the background or
nasking noiee at hig locatien,

: ;gg**_g‘;§11;1 = A potential llsctener indoors or
ineide & motor venlcle (s much less likely to bde alerted by a vame.
ing sound of a given loudnes? than somecne out of doors. his i,

of couree, decavee of the attenvation of the sound as it comes

through the wvalls of the structure surrounding him, In genaral, an
outdoor warning device cannot be counted on t2 alert peocple in vehicles
or bulldings unliees they are very close to the device

It 40 interesting to note that the surrent asctivity toward
2proving the onor,y-ccnuorva:ton properties of bulldinge will have
he concomitent effect of incressing their sound-attenuating qrog-
reies.  Thus, it Lo even lees likely in the future that pecpie in-
ioore will D6 alerted by outdoor avudibie vaming devices.

: Nack N « The zoet important
‘actor that deteraines the cetecta & ound Lo the eignai-to-
10480 Tatlio measurad cver a range of fregquencies around the signal
fregquency. The 'nedese’ portion of chis ratio is the background nolee
at tie listener’'s location. Thus, for & given level of varmning
signal, the dackground nodee Lo critical to deterxining warning
signal effectivensns.

Recent studies have shown that the cutdoor dackground nolse
A0 & community Ls stromgly correlated with local population demsity.
Thie correlation presusabiy resuste from the fact tha* outdoor nolse
levele are almoet always caveed by zmotor vehicle trafizic, which
corre.ates veil with peopuletion density. Thus, pepulation deneicy
Lo & detter zetric of dackground noise than z0ning or land-use
patterme like "residential,” "Susiners,” and "heavy industrial.”

Recern: studies have asec shown that the lavel of sound from
a varning device aust de about 5 d3 higher than the level detectadle



under ladoratory comditions in order to attract the actention of ‘
otherw.se preoccupied odeervers.

3. Deleteriou wnde « When audidle
warming devices are use Toeamest to alett a populu:tan of impend.
ing vivaster, L1t seens surprising that anyene wouid Se concerned adou:
any delecterious effecte of the sounds themselves. Indeed, many local
nolse ordinances specifically sxamp: warning sounds frow neise-leve
restrictions  Nevertheless, in some communities sirens are cperace
00 frequently (eyuch ae to provide tomado wamings in afdwestemrm
rowra) that compilaincs about their nolse level have deer reported.
Furtharzore, the wamning devices must Se tested f{rom tire to tize,
and the resulting high nolee levels could e viewed as clsturbing
and/or damaging under these circumstances.

- ufgggn;_ﬂggggi = For test purposes, audidle waming
devices should Se 90 iocated and operated that no perron L8 likely to

be cubécc: £ 4 sound leve. great enough =0 cause hearing damage. A
suitadie lintt for this purpose, dased upon recommendations of the
Committee on Hearing, Bicacoustice and Blomechanice (CHABA) eof the
National Acsdeay of Sciences, Lo 12) 43(0).

Loud sounde, even L{f not potencially damaging, can ds viewed
as o disturdance by some residents of a coaauntt{. Operators of
audidble outdeor wamning systems should realize this fact, and should:

¢ Miuimize the frequency and duracion of teste of ‘
outdnor waming devices. Alternatively, "growl tests” ca) dDe cone
ducted (see Section VII) when the scurce (9 & sirzen.

¢ Refrain from conducting tests at night when jecple
ara relaxing and sleeping.

o Avoid locating waming devices too cloee to nolee-
sensiiive activitice.

$. Summary -~ The detcctadility of an auditory wvarnin
tgnal 1o o function of the level of the signal at the potentias
Lotener s ears relative to the background noise at his lozation.

Secavso of local darriers, Lt s prodadle that & mugh
saa.ler groperction of the gotc::ial Lietenars indoors or in vehicles
can ba alerted Ly an avdidle varning system, re.ative to the pro-
portion that couid de alerted out of deors.

No pereon should Se exposed to the sound of an outdecr
varning device Lf Lt exceeds 11D dB(C).

C. imating Ran Sav « ALl of the factors in the
Previous tWo SLTAectlond -- on propapatien losees and on signal
detection -+ Nave deen combdined to odtain the warning effectivensss
ranges tllustrated in Figure L. The range, or radivs, of coverasge of ‘

- 4




any audidle cutdoor warning device can bSe deterained froz ri’uro

on the Dasies of the rated ocutpus of the warning device at 100 ¢,
Figure L indicates, for exazple, that a warning device rated 120
d8(C) will Rave a range of abeuts 3,700 fr. (1.. &m) in suburban and
rural areas, when sounted adove the rooftops In an urban area,
when the device Ls zounted bdealow the rooftope, ite effective range
will be about 1,200 f2. (0.33 wm).

The upper curve in Figure 1, applicable to sudurdan and rural
areas, 19 very cloee to 10 dB per doudling of distance for a 70-43
warning eigna. level. The lower curve of Figure :, that appiicatle
to urban high-rise areas, takes into consideration the greater
attenuation caused by ehielding and the higher background noise

Lavels exiating in downiown arcas.

Two importent features of Figure 1 should de emphasized. The

ires Lo the "NOTE" in the caption, which makus clear the uncertain-
ties associated with the range predicction process. The second
important point ls ezbodied In the parenthetical remarks ''over reoof-
tope’ end "balow rooftops” in the ladels of the curves. It Lo
strongly recommended cthat warning devices de mounted adbove the pre-
vailing rooftop height in areas vhere duildings are less then J to &
stories h:,h. In ur.m Righe-rise areas, of couree, the oppoeite
nay be advisadle

VI.  PLANNING AN OUTDOUR WARNING SYSTEM

A. D raining W .
AN ocutdoor warning eyetem are a goo

ing € « The daesic tools for planning

:o;oguph‘.c ndp of the community,
s drafeing compass, xnowledge of the sound ocutput rating: of the
L]

warning devices tc be used, and Figure 1 from this manual.

Planring steeif can De bdroken down into the following steps:

1. The rivil preparedness official ehould locate, on the
Tap

o Downtown areas that contain zall bulldings

o Hille or any other darriers that would obetruct
the flow of sound

o Residential (euburban) or rural aress with low
buildings over which scund can meve freely .

3. The official should locate the pudlic or dusiness duild-
inge that would be good sizes for a warning device. (The community
civil prepareadness officer will, of course, have to double-check
the usefuiness of the eite snd odtain permission from the owner to

{netall the device.)
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3. The official should circle, on the =ap, the ares in
which each device will Se effective, using ranges read from Figure 1

It Lo & good idea to etart the layout with the odvious
varning device locations, such as:

) o Nolsy places (freevay interchanges, rail yards,
ete.) .

o Llocations with good line-of-sight coverage (hill-
tops, centare ©of radial screet patterns) .

o Locations where permission to inscall the devices
can Se readily obtained (public dulldings, parks) .

Noise-sensitive locations (hospitals, schools, residential
buildings) should be aveided.

Many layouts are possidle for most communiti.e, and
several trials may be necessary to cbtain a layout with the minimux
nuaber of d.vices.

The product of this planning effort should look Like
Figure 2, a map covered with interlocking circles, sach centered on
a singie warning device. (Note that the circles do not coverlap te
any ma‘or degree. ) This layout attempte ©o make saximum use of warn-
ing devices rated 120 (d8(C)), eo that the 2inimus pumber of different
types of devices will be required.

The finiched planning map can help ansver & major cusstion:
What will the entire outdoor warning system coet? The numbder of
circles indicates ziae number of devices needed and s 8 clue to the
costs of installetion and maintenance, as well as to the coets of
control circuite for the systenm.

1¢ the total cost, as estimated during planning, i teoe
high, civil preparedness officisle may vant to redesign the system,
perhaps decreasing the total number of devices by ircreasing the
sound level rating of each device to be uvsed.

3 3:;&5. ég Avoid H.;grcg%o ;ggsgg:o - Detailed siting of
each device Shou.d taxe into consideracion cthe factors desirs le to
saximize coverage, descrided in Section VI-A. Installations should
a8 be sited to avoid axposing anyene to sound levels excending
123 dB8(C). In general, this second requirement can be achieved by
scunting the device high encugh adove ground level #o that the sound
19 directed moetly over the heads of people etanding on the ground
near the device. The minimum height needed to zeec this regquirement,
a8 caleulated for one type of siven with a well-designed homn, 19
{llustrated in Figure 3. This figure indicates, for exanpie, that
s device rated at 120 43(C) ehou.d be mounted st least N fe. (i0 ®)




FQURE L MAP WITH CIPCLEN CINTIRED ON INGLE WARNING DEVICES
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129 43(C) mounted in subdurden ares at fire station:
Range 5500 fr. (1.8 «m)

125 dB(C) mounted in suburban ares st fire etation:
Range 5900 fr. (1.8 um)

120 4B(C) mounted at zalcr road intersection,

Range 3700 f¢. (1.1 wm)

120 d3(C) meunted in industriel ares:

Range 2700 fr. (1.1 km)

220 43(C) mounted on hilltep:

Range J700 fr. (1.1 km)

+20 dB(C) mounted at turnpike interchange:

Range 3700 ft. (1.1 um)

12° 43(C) mounted at turnpike interchange:

Range 27C0 ft. (1.1 km)

127 43(C) mounted in park:

Range J700 fe. (1.1 wm)

120 43(C) mcunted 4{n high-rise area at city hall
Range 1200 fe. (0.36 k=)

130 dB(C) mounted in Righ-riee ares at highway inter-
change: Range 12020 ft. (0., &)

220 dB(C) mounted in nigh-riee ares on highway bdridge:

Range 200 f¢. (C 36 'wm)

(Map Vigh Circles Centered on Single Warning Devices)




above the ground. Of course, a higher uom:ing u{ “e dertizable o ‘
place the source adbove the prevailing rooftop height.

Note that Flgure 3 “as deen eszablished for ‘ust one type of
source. It may not be applicable to other products. The pubity
official should ask the vender adout the proner aeun:tn, height to
éL:it the exposure of jecple standing on the ground to 12) 48(C) or

o

In those cases whare it 44 La?eontblc t0 mount the device high
oacu'h t0 achieve a safe sound level on the ground, large sigme
should be prominently displayed on the device, reading.

CIVIL PREPAREDNESS WARNING (horm, siren, ete )

CAUTIONI

TH1S (siren, horn, etc.) CPERATES AUTOMATICALLY.
175 SOUND CAN BE DANGEROUS TO YOUR MEARING., WHEN IT STARTS
S0 OPERATE, COVER YOUR ZARS AND MOVE AT LEGST 200 FEET AWAY.

in some urban areas, it zay de necessary to mount varning
devices in such a vay that the main sound dean {s directed at adla-
cent buildin,o. when this occure, the devices should de mcunted no
closer than Indicated in Figure 4. A much greater separation than
indicated by Figure « would de desirabdle for the comfort of build-
ing cccupante

ViIl. SYSTEM TESTIN L

Orce an outdoor varnin! eystexn L9 inetalled, civil prepared-
NO88 oificiale must ensure that the syetem “oes indeed alert resti-
dente of the community. A system 18 succeseful enly 4f.

¢ Residents of the community know how the signal sounds and
why {t {0 Deing sounded

¢ Resicents can differentiace detwesn aysten testing and a
true aler:

¢ Tach device is operating as it should

A * ADericans are almoet two generations
removed from the day ar 11, when the voice of the a.r ratd
oiren, the information it carried, and the ;:ozor resction to it
vere familiar to everyomae in the community. Theugh the potential of ‘
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nemy attack rezaine, the usefulness of cu:doar warming syetexs zay
nave dwindled. 1f eo, civil pro;crod:cua cfficiale can tumm th
sitiacion sround, prizarily through & controlled prograa of testin
cnd & welleplanned public informaticn cazpaign
2. Testing/Aler: - Detalled inforzacion on the testing of out-
door warning syecezs i# given in CPG l-16 which includes recommenca- g
¢ ehat Local officiais

o Tes:t by sounding the 'Attencion’ cr "Alerc’” signal (the sceady
T n chen 1 nuce

ng the "Attack Waming' (ziodng/falling signal
ts) for no vare than 1 =inute.

4 LR ] . ] ‘
o Exphasize, in all pud.LLC announcexmancsd that testing signass !
. . . L ] e L] »
are sounded for less than 1 mijute only, while in an actia. energenc)
all warnings Jould Se sounded for 1 to 5 minutes and would probadly

{ B —— 5 - \ )
Jren sirens are used. and muet de cested more fregquent.y than
- !t 1 1 -
snce 4 morch, a 'grow. test' Ls acceptable, In a growl "est, the
A 2 ‘- » ' B

siren is sounded faor g0 short a time that it nevar prodJees signils
- mwn » 4 TR L. T o ' (1 "
cant sound output, yat long enough o0 that of feiciale can cdetermine

’ ol {1

- A LE

s public Informasion Campaign - The civil preparedness official
who =uet create 4 publis infg l"ﬂ‘ campaign Nas twWo 4dv¢n:ngo|
A6 "8 BTATTH Firet, the infermation he 2ust communicate 1s neither
Lengthy nor hard to understand and, “second, he is talking to ,ec;lc
about their own eafety. He should inveive all community media, such
as newspapers and radio/television stations, in Ris campaign; Ne
gl t overlook such useful forms of communication ae¢ posters in
i::in§ neWeLletCars sent cut Dy community o'|a:Lza::cn|
clased in usility bills, and opportunities to address echool
(]

The messsge zust e etraightiorwarc, anc ta best campaign will repeat
the same announcement, (n the same words aguzn nd agein, S;‘.llti;?l
for Tzati0 aTp are contained in cean

r 29 ' .



