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(On=" ‘te Emergency
Planr ing and Safety
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(Seabrook Statioa, Units 1 and 2)

:

AFFIDAVIT OF KARL D. KRYTER

I, Karl D. Kryter, being on cath, depose and say as

follows:

1 I have a Ph. D. degree from the University of

Rochester in psychology and physiolegy. I have been engaged

in and directed research on the effects of sound and noise on
hearing and human behavior at Harvard University, Bolt,
Beranek and Newman, Inc., stanford Research Institute and at
present am a staff sclentist at SRI International’. A
statement of my professional gqualifications 1is attachad

hereto and marked "“A".




2. I have served on and have been chairmen of
committees and werking groups of the National Academy of
Scisnce, the American and International Standards
organizations, the U.S. Environmental Protection Agency and
the World Health Organization. These groups a;d committees
have been concerned witn specifying guidelines and standards
tor the protection of hearing and exposure to intense sound
and noise. I have conducted and published a number of
research studies on temporary and permanent hearing loss from
exposure to sounds and noise. I am author of the books: "The
Effects of Noise on un", 1st Edition, 1970, 2nd Edition,
1985, Academic Press, (New Yorr and London). These books
were sponsored by the Office of Naval Rasearch, Surgeon
General of the Army, National Aeronautics and Space

Administration and the Department of Transportation.

3. The purpose of (his affidavit is to address
allegations in Contention A.7 regarding hearing damage {rom

siren operation.

4., The effects of noise on hearing may be measured
in terms of temporary Or permanent changes in hearing

sensitivity.
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5. Temporary auditory fatigue, or threshold shift
in hearing sensitivity, from exposure to sound is evidenced
by the increase in intensity (volume) required to make
audiometer test tones barely audible in the absolute quiet
after, as compared to before, exposure to the intense sound.

It is stenuard practice to measure the required decibel, dB,

increase, if any, 2 minutes after cessation of the exposure.
The result is called TTS2 and is a standard method of

exprasei. 7 tempcrary threshold shift in hearing.

6. The second measured effect cf noise on hearing
i{s the noise induced permanent thrashold shift, NIPTS, that
occurs to pure-tone hearing sensitivity in the quiet as the
result of long-term exposure to intense sound and noises.
The basis for these results come from threshold measurerments
made, for the most part, on men who have been exposed to
noise in industrial environments and the military services.
rTechnical standards and guidelines have been developed on the
basis of NIPTS data that specify the apparent risks to
hearing from expos: re to occupational noises. In general,

NIPTS is the result of chronic, i.e., long term, exposures.

7. I have been requested to compare, in terms of

TTS2 and NIPTS, two siren systems with the following

characteristics:




giren System I Siren System 11

Maximum sound
level receivei:

123 dB 134 JUB at 100 ft. (2)
1000 Hz 550 Hz
Nun-rotating Rotating 2.5 times per minute

Siren 20 feet above listener (2)
puration of sound 3/1.5 Three minutes duration of sound

Minutes (1)

(1) Throe minute duration per NUREG-J)654. Ane and a
half winute duration per BBN 4100.

(2) This system will result in a maximum soun? level
received of 131 ¢B par Louis Sutherland’s
affidavit,

8. An exposury L. either siren systsn» would no>t bo

sxpected to cause any perwanent he ring damage (NIPTS).

9. The temporary threshzld shifi (TTS2) for
the avers~e listener from an exposure *o Siren Sys“em I
vou'd be about 18 40,12 dB, 7This temporary hearing loss
wvould be perceived as winor and last only for a




short time. There would be no TTS2 eflect expected from exposure 1o Suen

System 11].

Gl Pt

Karl D Kryter /

The above subscribed Karl D Kryter appeared before me and
made oath that he had read the foregoing alfidavil and tha: the statements

s¢t forth therern are true Lo the best of his kuowledge

Refore me

[ pasbranie

»om/mcwp_g& (N AMB KRS

Notary Public

My Commission Expires
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John Alerander Chambers
Norary Pubng Cavtorn
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Karl D. Kryter

staff Scientist, 1979~
Bio-enginaering Division
SRI International

Menlo Park, CA 94025

SPECIALIZED PROFESSIONAL COMPETENCE
pPsychological-physiological effects of noise on humans;
physical methods for measurement and evaluation of
noise; basis research on audition and speech
coamunication

PROFESSIONAL EXPERIENCE
Director, Sensory Sciennes Resear-h Center, SRI
Head, Psychoacoustics Department, Bolt, Beranek and
Newman, Inc.
Director, Human Resources lLaboratories, U.S. Alr Force
Assistant professor of psychology, washington University
Rerearch and teaching fallow, Harvard University

TECHNICAL COMMITTEES

President's Office of Science and Technology. Panel on
Aviation

©.S. Environmental Protection Agency (EPA): preparation
of levels document

World Health Organizat' on (WHO): participant in
confererce on aviation and ~ther environmental
neisen; documents on noise criteria

Committca on Hearing and Biocacoustics of the Naticnal
Academy of Sciences (member; past chairman,
Executive Council): Working Groups on Aircraft
and Community Noime and on Hesyring Loss

American National Standards Institute (vhairman,
Committee on Bio-acouscics)

Inve.r \tiucnss Standards Crganization: standards on
aviation noi~e and or _peech communication

Committee A=2), Aircraft Noise. Society ct
Autowotive Engineers

Organization and participant in Scientific Congress
on Noise and Public Health: Wushington, o -
pubronik, Yugoslavia; Turin, Italy: Freiburg,
Cermany

ACADEMIC BACKGROUND
4. A. (1937), Psychology, Rutler University; Ph.D.
(1942), Psychology and Physiclogy, University of
Rochester

PUBLICATIONS
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Numerous research papers in scientific and technical
journals and government reports;
Man (Academic Press, 2nd. Ed. 1985)

PROFESSIONAL ASSOCTATIONS AND HONORS
Acoustical Society of America (fallow; former
president); American Association for the Advancement of
Science (fellow); American Psywhological Association
(fellow; Council of Representatives); British Acoustical
Society; Human Factors Society of America (fellow):
Society of Englneering Psychologists (fellow; former
president); Franklin V. Taylor Award, Engineeri
Pa¥choloqy (1973); Medal nf the University of Lelige,
Belgium (1974); Distinguished Service Award in Science,
Americen Speech and Hearing Association (1975)
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BIBLIOGRAPHY OF KARLD KRYTER
(SEPTEMBER 1. 1388)
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' K D Kryter (1950). “The Effects of Noise on Man®, )_Speech Hear Disorders. Monogapn, |
Supplement No 1, 1-95 \

2 M E Hawley and K D Kryter (1957) “EMects of Noise on Speech® Chapter 7 Hanabook of ‘
Nose, Control (C Hamis, Ed.) McGraw-Hill, New Yark. |

3 K. D Kryter and J C. R Lickhider (1957). *Speech Communicaton Chapter IV jont Services
' ’ (H. P. Van Cott and R. G. Kincade Eds;
McGraw-Hill Book Co, New Yok,
4 E Grandean andK D Kryier (1959). Physiclogcal and Psychelegical Sffects of Naige
Monograpn, J R Gegy S A Basle Switzeriand

S K. D Wryter (1960). "Damage sk Criteris*, Chapter 19, Noise Ssducton (L. L Beranek £4)
McGraw ridl. New York

\
|
\
K D Kryter and J C. A Lickider | 'S%3). *Speech Communication *, Chapter 4 in Human
|

(> g

Engineering Guide 10 Equoment Design, Chap 4 (C. Margan, J Cook. A Chapanis and M
Lund Eds ) McGraw Hilt New Yok,

K D Xryte (1570). The Effects of Noise on Man, Academic Fress New Yok,

8 K D Kryter (1984). Phymologics:. Psychological and Social Effects of Noise NASA <eference
Publication 1415 National Aeronautics and Space Administration. Washington D C Also pub-
hshedas K D Kryter (1985). The Effects of Noise on Man, 2nd Ed, Academic Press New York

9 K. D Kryter (1985). “Noise and hearing damage: how much is too much?*. |mpast of Szence on
Sonety. . No 138139 197-205, United Nabur's Educatonal, Soenthc ana Cuthral
Organization (UNESCO), Pais.

~4

PAPERS }
PHY SOLOGCAL-PSYCHOLOGICAL PROCESSES \

1K D Kryter ang W W Ades (1543) “Studics on the Funchion of the Higher Acoushc Nervous
Centers in the Car*, Am,J. Psychol, 56, 501-536.

e X 2 g‘:mmx.o xz:!um) *Midde Ear Infecton and Sound Induced Sezures in

e 2 328101
3 K D Kryter (1966). “Labarutary Tests of Physiclogicak-Psychologcal Reactions 10 Somc
Booms®. L Acoust Soc Am 39, S65-S72

4 J S LukasandK D W'(‘N& "A Prehminary Study of the Awakenng and Starte Cflects ol
Simulated Sonic Boms®. NASA Repart No. CR-1193. Natonal Aeronautics anc' Space |
Admwrustaton. Washington, D C. :

§ J S Lukas and K. D. Kryter (1970). W
Subsonee Argraft Noise on Six Subiecta, 7 " NASA Repart No CR-139%
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Natiornal Aeronau'.cs and Space Admaustration, Washington. O C

5 ]S Lukas and K. D. Kryter (1970). "Awakening Effects of Simulated Sonic Booms

and Subsonic Aircraft Noise”, i Physiological Effects of Noige Bruce L. Welch and
Annemane S Welch Eds Plenum Press 282-293.

7. K. D Kryter (1972). "Non-Auditory Effects of Environmental Noise®™, Am. J. Public Health. March,
389-398.

6 K.D. Kryter (1973), Reply to O Fak. Am. J Public Health, 63, 10, 824836

——— ————— ————

9 K. D. Kryter (1973). *Some Luboratory Tests of Heart Mo and Blood Volume in Noise®,
Proc Internatonal Congress on Noise &s a Public Health Problem Dutrovnik, Yugosiava May
13-18, EPA Repart 5501973008, ') S. Envronmental Protection Agency, Washington, D C

10. K. D Kryter (1976) * ‘EMde in Effects of Noise on Hearing (Eds D
Henderson. R. P, Hnmcnt.o U Dosangh and J. Mln) Rowen Press, New York.

11 K D Kryter and F. Poza (1980) “Autonomic System Activity and Performance on a Task in
Noise®. J. Acoust. Sc: Am. 67, 2. 2096-2099%

12. K. D. Kryter (1300). “Physiclogical Acoustics and Health®, J Acoust, Soc Am 68 10-14

13 K D Kryter (1983). “Presbycuss Socixcusis and Nosocusis®, J Acoust, SocAm 73 1897-
1917 (1983) Addendum and Eratum. “Presbycusis, Sociocusis and Nosocusis®. J Acoust.
Soc. Am 74 1907-1909.

14 K. D Kryter (1987). “Arcraft Noise and Social Factors in Stress-related Health Disorders.”
Froceeangs of Internanonal Craference on Noise, inter-noase ‘87 Bewng

T

i% K D Aryter tin Press). Aircralt Noise and Social Factors in Psvchiatric Hosoial
Admission Rates- A Reexamination of Some Data’, Psychological Med g

SRSORNEURAL HEARING LO 33 FROM NQLSE EXPO SURC

1 K D Kryter (1952). “Nowse Safety Crtena®, Arcti indust Hyg Occup Med 5 117120

2 K D Kryter, A Z Weisz andF. M. Wiener (1962). “Auditary Fatigue rom Audio Analgesia®, ),
Acoust SOC Am 34, 383-391

3 K D Kryter (1963) “Exposurs 10 Steady-state Nowse and Imparment 1o Heanng® | Acoust Soc,
Am 31 15151525

4 K D Kryter (1965) Risk Critenon and Contours Based on Permanent and Temparary
Hearng Loss Data®, 44

sﬂ

M 4. L Hecker and K D. Kryter (1965). A Study of the Acoustc Reflex in infantrymen”. Acta Q1o
Lanmaologca . Suppl. 207, Stockhalm.

C H Allen F.J Jackson H. R Weaver and K U Kryter (1965) "Heanng Threshold Shift
Produced by High Level Tone Bursts’. Sth International Congress of Acoustics Lege. Seigum.

2
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7. K.D. Kryter (1966). “Temparary Threshold Shifts in Hearing from Acoustic Impulses of High
Intensity”, Int, Audiol 5. 325-330

8. K. D. Kryter and G. Gannther (1966). “Auditory Effects of Acoustic Impulses rom Frearms®, Acta
Qto-Laryngol . Suppl. 211

9 K. D Kryter W D Ward, J D Miler and D. M. Eldradge (1966). “Hazardous Exposure to |
intermittent and Steady-State Nose™ J Acoust, S0C. Am 39 451-464

10 K D Kryter (1969) “Evaluation of Exposurs 1o Impulse Noise® Arch Environ Heatth 20 624635

11. K. D. Kryter (1973). “A Crivque of Some Procedures for Evaluating Damage Risk from Exposure 10
Nose®, Proc. Internatonal Congress on Noise as a Public Health Froblem. Dubrovnik
Yugodavn gﬂ-\l EPA Repart 55019-73-008, U S Envronmental Protection Agency,

Washington, D.

12 K D Kryter (1973) “Impanment to Heanng from Exposure to Nose® | Acoustic Soc_ Am 53
1211-1234,
SPEECH COMMUNCATIONS

1 K D Kryter andD A Ross (1944) “Articutation-Test Compansons of Six Signal Larps Arcraft
Interphones al Low and High Allitudes”, Harvard Psycho-Acoustic Laboratary, OSRD1847. 7B
22909

(OSRO s Office of Scentfic Researcn and Development. Papers with “=8°
numbers are avadable rom the Office of Technical Services. U S. Depa-tment of
Commerce Washngton D C)
2 J.C R Ucklider and KD. Kr‘ﬁUHM. "
Laboratary, OSRD 1976, PB 5505,

3 K.D Kryter, ) P Egan M. | Russel, and M. | Sten (1944). Experiments with Earpiugs. | Ther

Modfied
and 35.000 Feel” Harvard Psycho-Acousnc

Aganst Gun Dlast” Harvard
Psycho-Acoustic . 3541, PB 22912
4 M. H. Abrams, S. J. Gofterd K. D. GAmJuc«rusmmmw
"Speech n Nome. A Study of th org Det ; lek.ghity” Harvara Psycho-Acouste

5 K D Kryter, S J Goffrd and M. | Stewn (1944), _sn%tmm’mlm_&x.m
Gas Masks® | arvard Psycho-Acoustic Laboratary IC-79, PB 27305

6 K D Kryter and M. | Sten (1944) “The Advantages of Cliopng the Peaks of Spesch Waves
Priar 1o Radio Transmission”. Harvard Psycho-Acoustic Labaratary. Repart IC-83. P8 228%9

7 K o Kryter and S J. GoMard (1945). “The Combined Effects of Ciooing ihe
AMW Repart IC-33 PB 19806

Harvard Psydw
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1
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Jpeecn and Hear, Disarders, 21, 08217
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Soc. Am. 32 (5). 547-556
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N L Carter and K. D. Kryter (1962). "Maskiiig of Pure Tones and Speech® | Aud Res 2 55
38

K D Kyt C E Wilhams and D M Green (19F2) “Auditory Acuty and the Percephon of
Speech”, | Acoust, Soc. Am 34, 1217-1223

K D Kryter (1963). “Hearng 'mparment for Speech® Arch. Otolaryngol 77 598 602

K. D Kryter and E C. Whitman (1065). *Come Comparisons between Rhyme and PB-word
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Noise. Masking of Speech and audgments.” Recort FAA-ADA-42
Federal Avation Admerwstraton, Washington, D.C.

K D Kryter and C. E. \/illame (1966). “Masking of Speech by Arcraft Naise® | Acoust, S,
Am 39, 138150

E J Kred. J. C. Nixon, K. D. Kryter, D. W. Bell and E. D. Schubert (1968). "A |'Yoposed dinical
test of speech dscnmination” | Speech Heer Res 11 536552

ANNQYANCE AND COMMUNTY REACTIONS TQ NOISE
' T W Reese and K D Kryter (1944)

W vanous Banas of
Noisq®, Harvard Psycho-Acoustic Labaratary, ( IC-65, 273086

2 K D Kryter (1948) “Loudness and Amnoyance Vaiue of Bands Ul Ncae® Proceedings 30N
Ancal Meeung National Forum Dealness Speech Pathology.

26-28.
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31, 14151429,
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12601

-
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