










































































APPENDIX C -- SAMPLE MITIGATION MEASURES

            Potential Effectiveness 
Control Type Mitigation Measure (with estimated dB reductions) Source* FTA NYCEPA ("EPA")

Equipment Resiliant or Damped Wheels--for wheel squeal on curved track FTA 10-20 dB
"eliminates curve squeal" 
(see Table IV-1)

Resiliant or Damped Wheels--for rolling noise on tangent track FTA/EPA 2 dB
2-3 dBA less "run noise," 
(p. 54) 

Vehicle Skirts FTA 6-10 dB
Undercar Absorption FTA 5 dB
Modified Rail Fasteners EPA 3-5dBA (p. 39)
Spin-slide control (prevents flats) FTA 5 dB

Wheel Truing (eliminates wheel flats) FTA/EPA/JUH 5 dB
10 dBA wayside; 7 dbA 
in car (Table IV-1) (1)

Rail Grinding (eliminates corrugations) FTA/JUH/EPA 5 dB
4-5 dBA (inside car) & 
5-10 dBA (wayside) (2)

Rail Lubrication on Sharp Curves FTA/EPA "reduces squeal" 7dBA (in car; see Table IV-1)

Seamless (not jointed) welded rails JUH/EPA
4dBA in station & 5-10dBA 
inside car (see Table IV-1)

Improved Maintenance of Braking Mechanisms JUH

Replace track type EPA
3dBA in car (see Table IV-
1)

Pathway: Sound Barriers close to Vehicles FTA/EPA 6-15 dB 
10-12 dBA at "EL" train 
(p.46)

Sound Barriers at ROW Line FTA 3-10 dB 
Ballast on At-Grade Guideway or on Aerial Guideway FTA 3/5 dB



APPENDIX C -- SAMPLE MITIGATION MEASURES

Absorption/acoustical materials & systems--in station EPA/JUH

in station: ceiling (6-7dBA), 
welded rail (4dBA), barrier 
(11-12 dBA), under platform 
(3 dBA), from Tbl IV-1

Absorption/acoustical materials & systems--in tunnel EPA/JUH 5-9dBA (p.44 & Tbl IV-1)

Receiver: Acquisition of Property Rights for Construction of Snd Barriers FTA 5-10 dB
Building Noise Insulation FTA 5-20 dB

(1) "most cost effective for NYCTA" (p. 52)
(2) inside cars: 4-5dBA for above/below ground (& 9-12dBA in "parts" of frequency); wayside: 6-9dBA above & 5-10dBA below ground;
"greatest effect of any single noise abatement method at BART" (see page 32)

Other Mitigation Measures (without dBA savings): Source Note

Stringent Vehicle & Equipment Specifications FTA "Varied"
Operational Restrictions FTA "Varied"
Turn Radii greater than 1000 ft FTA "avoids squeal"
Movable-Point Frogs (reduce rail gaps at crossovers) FTA "reduces impact noise"

Braking mechanisms including anti-lock JUH see also EPA p. 55

Acoustic insulation in cars EPA see p. 56-62
Lighter weights & spring mounted motor EPA see p. 56
Acoustical Tiles JUH see JUH reports
Resiliant Track Support on Aerial Guideway FTA "Varied"
Alteration of Horiz. & Vert. Alignments FTA "Varied"
Acquisition of Buffer Zones FTA "Varied"

* Sources:
FTA: "Transit Noise and Vibration Impact Assessment," U.S. Federal Transit Administration, May 2006
JUH:"Pilot Survey of Subway and Bus Stop Noise Levels," J. of Urban Health: Bulletin of the NY Academy of Medicine, p. 8 (Gershon et alia, 2006)
& "Health and Safety Hazards Associated with Subways: A Review," ibid, page 16 (Gershon et alia)
EPA = "Subway Noise in NYC," NYC Environmental Protection Administration, October 1973





















 
APPENDIX E 

 

In  the  aforementioned  report  by  Dr.  Alice  H.  Suter  (“Noise  and  Its  Effects”)  this  
researcher  also  stated  (see  page  14)  that  “according  to  the  U.S.  Public  Health  Service  
(PHS, 1991), some 10 million of the estimated 21 million Americans with hearing 
impairments  owe  their  losses  to  noise  exposure  (as  cited  in  Carney,  1991).”    Moreover,  
from the Suter (page 15) report:  

“Noise damages the delicate sensory cells of the inner ear, the cochlea. This 
process can be studied in the laboratory by inducing temporary shifts in hearing 
threshold level in humans. Over recent years the preferred method of 
investigation is to produce temporary and permanent threshold shifts in 
animals, and to study the resulting physiological and anatomical changes in the 
cochlea, as well as shifts in hearing threshold level. The laboratory allows for 
strict control of noise level and duration, but the durations are usually relatively 
short because of the time and expense involved. Also there is some controversy 
over the extent to  which  the  results  can  be  generalized  to  humans”. 

The Suter report (page 25) also referred to the following: 

“EPA  sponsored  one  of  the  most  notable  animal  studies  of  noise  exposure,  in  
which Peterson and his colleagues performed five sets of experiments on the 
cardiovascular effects of noise on monkeys (Peterson et al., 1978, 1981, and 
1983). The stimulus consisted of A-weighted levels of workplace noise at 85 to 
90 dB, and the exposures there as long as 9 months. The results showed 
significant elevations of both systolic and diastolic blood pressure the fact that 
these changes persisted long after exposure cessation argues for a chronic 
effect, at least in this case. Unfortunately, an attempt to replicate this 
experiment with another primate model was discontinued for lack of funding 
after only two subjects had been exposed (Turkkan, et al., 1983). Relatively few 
animal experiments have been conducted in this area over recent years. 

With respect to laboratory investigations involving human subjects, Rehm 
(1983) cites six studies showing increases in blood pressure, but questions 
whether these effects would be permanent. In an attempt to identify more 
susceptible populations, Michalak et al. (1990) investigated the effects of low-
flying aircraft on elderly subjects. Using recorded aircraft sounds, they found 
significant increases in both systolic and diastolic blood pressure after exposure 
to the two types of noise, with significantly greater response to the rapid-onset 
flyover noise. Whether or not these increases would become permanent with 
protracted  exposure  is  not  known”. 

Other selected summaries of noise-related research: 
 



 
a) “Community Noise Exposure and Stress in Children,”  Journal  of  the  Acoustical  
Society of America, Volume 109, Issue 3, pp. 1023-1027 (March 2001), by Gary W. 
Evans, Peter Lercher, Markus Meis, Harmut Ising, Walter W. Kofler 
 
This  study  measured  “indices  of  stress  among  children  living  under  50  dB  or  above  60  
dB (A-weighted, day-night average sound levels) in small towns and villages in  Austria”.  
Further, the primary noise sources were local road and rail traffic.  After accounting for 
variables such as parental education, family size, body fat indices etc. the author found 
that  “children  in  the  noisier  areas  had  elevated  resting  systolic blood pressure and 8-h, 
overnight urinary cortisol.  The children from noisier neighborhoods also evidenced 
elevated heart rate reactivity to a discrete stressor (reading test) in the laboratory and 
rated themselves higher in perceived stress symptoms on a standardized index.  
Furthermore, girls, but not boys, evidenced diminished motivation in a standardized 
behavioral protocol”.  (Note: the abstract of this study that we were able to obtain did not 
attribute individual values to the road or rail noise that may have caused the observed 
abnormalities).  
 
b) “Effects  of  Noise,”  TNO  Prevention  &  Health,  Sept.  2000,  by  Willy  Passchier-
Vermeer 
 
The study by  Ms.  Passchier  relates  primarily  to  “the  adverse  effects  of  noise  exposure  on  
the  health  of  children”  (it also discusses effects on the foetus [sic] and teens to a lesser 
degree).  This study also contains a very detailed compilation and analysis of studies 
regarding the effects of noise (aircraft and road) on preschool children and 
schoolchildren, with respect to blood pressure and neuroendocrine indices (some of the 
studies have contradictory findings).  
 
Ms.  Passchier  also  makes  the  claim  that  “ongoing  research  indicates  that  growth  
retardation of the child is associated with extensive occupational noise exposure of the 
pregnant  mother”  (see  page  48,  as  cited  from  HRUBA  D,  KUKLA  L,  TYRLIK  M.,  
“Occupational risks for human reproduction: ELSPAC study,” Central European Journal 
of Public Health 1999:7(4):210-215).    She  also  states  that  “sleep  disturbance  caused by 
night-time noise can impair memory reprocessing during sleep” (see page 54).  She also 
indicates  that  with  respect  to  older  teens  who  are  employed,  the  “hearing  impairment  at  
the  most  affected  frequency  (4000  Hz)”  that  occurs  in  the  first  10  years  of exposure is 
only somewhat less than the impairment that would occur over a lifetime of exposure (as 
sourced  from  “Acoustics  – determination of occupational noise exposure and estimation 
of noise-induced  hearing  impairment,”  International  Standard  ISO  1999. Geneva: 
International Organization for Standardization, 1990).  This latter claim would seem to 
possibly contradict the 30 and 40 year exposure models used by various agencies.  
 
 
 
 
 



 
 
 
c)  “The  75  dB(A)  Threshold  Level  of  the  Physical  Agents  Directive: A Flawed 
Evolution,”  Proceedings  of  the  Institute  of  Acoustics,  Vol.  22,  Part  5,  2000,  pages  61-68, 
by BW Lawton, Institute of Sound and Vibration Research, University of Southhampton 
 
d)  “Noise…Hearing  Loss  and  Children,”  National  Hearing  Conservation  Association 
Task Force on Hearing Conservation Education for Children and Adolescents, 2004 
 
e)  “EPA  Identifies  Noise  Levels  Affecting  Health  and  Welfare,”  (see  
epa.gov/history/topics/noise/01.htm) 
 
f)  “Effect  of  infrasound  on  cochlear  damage  from  exposure  to a 4-k-Hz octave band of 
noise,”  Hearing  Research,  March  2007,  by  Gary  W.  Harding,  Barbara  A.  Bohne,  Steve  C.  
Lee, and Alec N. Salt 
 
g)  “Histopathological  differences  between  temporary  and  permanent  threshold  shift,”  
Hearing Research, January 2000, by AS Nordmann, BA Bohne and GW Harding 
 
h)  “Degeneration  in  the  Cochlea  after  noise  damage:  primary  versus  secondary  events,”  
American Journal of Otolaryngology, July 2000, by Barbara A. Bohne and Gary W. 
Harding 
 
i)  “General  Health  Effects  of  Transportation  Noise,”  U.S.  Department  of  Transportation,  
Federal Railroad Administration, Research and Special Programs Administration, John 
A. Volpe National Transportation Systems Center, June 2002, by Cynthia S. Y. Lee and 
Gregg G. Fleming 
 
 
The above is only a sampling of current noise research.  By listing the above examples, 
the NYCDEP does not intend to only recommend these sources, as there are many other 
worthy organizations and individuals that can be contacted who are performing valuable 
research in the area of noise.  For more information see also the publications cited in this 
report.   



 






















