
Friday, July 23, 2021

Robert Rosing
Rosing Davidson Frost
136 Heber Ave
Suite 205
Park City, Utah 84060

Mr. Rosing,

This  letter  comments on the noise impact  on surrounding homes resulting from the planned
installation of a pickleball court at 2732 Meadow Creek Drive. The planned pickleball court is
located within 100 feet of several homes including 2812 Holiday Ranch Loop Road which is
directly adjacent to and overlooks the placement of the court. 

Qualifications in Regard to Pickleball Sound Abatement
I am the Principal Acoustical Engineer at Spendiarian & Willis Acoustics & Noise Control, LLC.
In  that  capacity,  I  regularly  perform  on  site  acoustical  testing,  community  noise  impact
assessment, acoustical site planning, and noise abatement design for commercial and industrial
sites, often near residential areas. I have been working as a consultant in environmental acoustics
and noise control since 2005. 

I have Bachelor, Master of Science, and PhD degrees from the Woodruff School of Mechanical
Engineering  at  the  Georgia  Institute  of  Technology  with  a  specialization  in  physical  and
engineering acoustics. I also received a multidisciplinary certificate in acoustics from the same
institute. After finishing my PhD, and while working as an applications engineer in the Advanced
Product Technology Center at Motorola, I completed distance learning at the Pennsylvania State
University  in  psychological  acoustics  and experimental  design.  This  coursework covered the
human sensation of hearing and the perception of sound. I have been a member of the Acoustical
Society of America and the Audio Engineering Society since 1994.

Since 2010 I have assisted pickleball clubs, site planners, and home owners associations in site
selection and noise abatement planning for pickleball courts. Some of these projects include:
ABREGO  AT  GREEN  VALLEY,  AZ;  CANOA  RANCH,  GREEN  VALLEY,  AZ;
DESERTVIEW AT SADDLEBROOKE ROBSON RESORT COMMUNITY, AZ; RIDGEVIEW
AT  SADDLEBROOKE  ROBSON  RESORT  COMMUNITY,  AZ;  MOUNTAINVIEW  AT
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SADDLEBROOKE  ROBSON  RESORT  COMMUNITY,  AZ;  THE  PRESERVE  AT
SADDLEBROOKE ROBSON  RESORT COMMUNITY,  AZ;  ROBSON  AT SUN  LAKES /
IRON OAKS, PHOENIX, AZ; ROBSON AT PEBBLE CREEK, PHOENIX, AZ; TRILOGY AT
ENCANTERRA, PHOENIX, AZ; TRILOGY AT VERDE RIVER, PHOENIX, AZ; TRILOGY
AT VISTANCIA, PHOENIX, AZ; SUNFLOWER DEVELOPMENT, TUCSON, AZ; YAVAPAI
HILLS  HOA,  PRESCOTT,  AZ;  OUTDOOR  RECREATION  PALM  SPRINGS,  PALM
SPRINGS, CA; ELKHORN HOA, SUN VALLEY, ID; PELICAN PRESERVE, FORT MYERS,
FL;and PELICAN LANDING, BONITA SPRINGS, FL.

I have also assisted home owners and home owners associations when pickleball courts have
been placed close to residential properties without adequate noise abatement planning. The sites
of these pickleball courts were ST MICHAEL’S BY-THE-SEA CHURCH, CARLSBAD, CA;
COLUMBINE  COUNTRY  CLUB,  LITTLETON,  CO;  TRILOGY  AT  POWER  RANCH,
GILBERT, AZ; private residence in LOUISVILLE, KY; private residence in CARLSBAD, CA;
CHESTNUT WAY PARK, PORT MOODY, BRITISH COLUMBIA; and a park on WATERS
END DRIVE, CARLSBAD, CA. 

In some instances, failure to plan for noise abatement or select an appropriate pickleball site has
resulted in legal action. I have been an expert witness in several cases seeking an injunction
against pickleball activities in California, Kentucky, and Colorado. These cases involved courts
placed with insufficient buffer distance to neighbors and ad hoc mitigation treatments. 

Characteristics of Pickleball Sound
The main concern in regard to noise from the pickleball courts is the sound produced by the
impact of the hard plastic ball on the paddles. This sound is characterized by a sudden onset and
brief duration, typically on the order of two thousandths of a second for the direct path sound
(see Figure 1) thus classifying it as impulsive sound. The spectral content of the paddle impact is
narrowband with a center frequency typically between 1,000 and 2,000 Hertz. This is near the
most sensitive frequency range of human hearing. Although it does not meet most guidelines for
tonal prominence such Annex C of ANSI S12.9 Part 4 or ANSI S1.13, it does impart a vague
sensation of pitch. The acoustic radiation pattern of the paddle is more or less a dipole or figure
eight pattern. 

Using a foam ball such the Foam Quiet Ball made by Gamma can reduce the amount of sound
from paddle impacts significantly. Spendiarian & Willis has done a comparative study of this ball
and the most common regulation ball, the Dura Fast 40. The foam ball was found to be 8 to 9
dBA quieter. While this will reduce the amount of sound abatement needed, it will not necessary
eliminate the need for it completely. This is especially true where homes are within 75 to 100
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feet of the pickleball courts. Use of the foam ball can still be expected to produce more noise
complaints than tennis. 

Comparison of Pickleball to Other Activities
There is a common misconception that pickleball is acoustically equivalent to tennis, volleyball,
or many of the other activities typically found at outdoor recreation centers and parks. Numerous
news articles covering disputes over pickleball noise, many of which originate when existing
tennis courts are converted to pickleball, demonstrate that this is not the case: 

• Adler, Erin, “Apple Valley neighbors in a pickle over pickleball noise.” Star Tribune, 
Minneapolis, Minnesota. March 27, 2019. <http://www.startribune.com/apple-valley-
neighbors-in-a-pickle-over-pickleball-noise/507726242/>
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Figure 1. Sound Pressure Impulse Produced by Pickleball and Paddle Impact. Time is in 
milliseconds (0.001 seconds)

http://www.startribune.com/apple-valley-neighbors-in-a-pickle-over-pickleball-noise/507726242/
http://www.startribune.com/apple-valley-neighbors-in-a-pickle-over-pickleball-noise/507726242/


• Bartel, Mario, “Pickleball banished from Port Moody court after neighbours complain of 
rising stress, anxiety.” The Tri-City News, Coquitlam, British Columbia, Canada. April 
24, 2021. <https://www.tricitynews.com/local-sports/these-games-are-loud-port-moody-
pickleball-neighbours-revolt-against-rising-stress-anxiety-3662369>

• Maryniak, Paul, “Pickleball lights plan puts two HOAs at loggerheads.” Ahwatukee 
Foothills News, Tempe, Arizona. November 29, 2017. 
<https://www.ahwatukee.com/news/article_9056a946-d48e-11e7-9838-
8b69fb2d50b2.html>

• Bottemiller, Kitty, “Too loud! Pickleball noise upsets neighbors.” Green Valley News, 
Green Valley, Arizona. August 28, 2013. <https://www.gvnews.com/news/local/too-loud-
pickleball-noise-upsets-neighbors/article_542c2aac-0f91-11e3-acdc-0019bb2963f4.html>

• Clay, Joanna, “Woman sues Newport Beach over pickleball noise at park near her home.”
Orange County Register, California. April 7, 2016. 
<https://www.ocregister.com/2016/04/07/woman-sues-newport-beach-over-pickleball-
noise-at-park-near-her-home/>

• Shanes, Alexis, “Village in a pickle: How Ridgewood plans to tone down the pickleball 
court noise.” northjersey.com, California. January 16, 2020. 
<https://www.northjersey.com/story/news/bergen/ridgewood/2020/01/16/ridgewood-nj-
pickleball-noise-reduction-measures/4480463002/>

• Monterey Herald Staff, “Pickleball noise controversy goes before city leaders Pacific 
Grove neighbors object to game at nearby tennis courts.” The Mercury News, California. 
September 19, 2019. <https://www.mercurynews.com/2019/09/19/pickleball-noise-
controversy-goes-before-city-leaders/>

• Fraser, Patrick and Rodriguez, Ambar, “What to do about constant pickleball noise?” 
WSVN 7 News Miami, Miami, Florida. March 27, 2019. <https://wsvn.com/news/help-
me-howard/what-to-do-about-constant-pickleball-noise/>

• Sutphin, Daniel, “Nixing the noise: Sound fence construction underway at Gilchrist 
pickleball courts.” Port Charlotte Sun, Charlotte Harbor, Florida. May 20, 2019. 
<https://www.yoursun.com/charlotte/news/nixing-the-noise-sound-fence-construction-
underway-at-gilchrist-pickleball/article_79a764de-7b1c-11e9-b4d4-6bcaa919f3f3.html>
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It should be clear from the above list of references that pickleball constitutes a significant change
in the acoustic environment of the area surrounding the courts in comparison to tennis and must
be planned for accordingly. In particular, the impulsive sound produced by the impact of the hard
plastic ball on the paddle can cause significant noise impact for those living near the courts. 

Effects of Impulsive Sound
Persistent impulsive sounds create annoyance because they are similar to sounds that contain
important information about our environment such as footsteps, a door opening, a tap at the
window, or speech. We are sensitive to these types of sounds because they alert us to events
occurring nearby that we may need to respond to. Continuous false alarms such as the popping
sound  created  by  pickleball  paddle  impacts  make  it  difficult  to  relax,  concentrate,  or  sleep
soundly  without  disturbance  as  each  time  a  pop  is  heard  it  draws  the  attention,  creating
distraction.

While it is well known that high amplitude acoustical pressures can cause hearing impairment as
well as other types injury to the body, lower amplitude sound can also have adverse long term
physiological effects. The World Health Organization recognizes that low level noise exposure
has measurable health effects. 

Sound/noise is a psychosocial stressor that activates the sympathetic and endocrine
system. Acute noise effects do not only occur at high sound levels in occupational
settings,  but  also  at  relatively  low  environmental  sound  levels  when,  more
importantly,  intended  activities  such  as  concentration,  relaxation  or  sleep  are
disturbed. [WHO p. 61]

The sympathetic nervous system is part of the autonomic nervous system and is involved in the
body's fight or flight arousal response. Chronic activation of the sympathetic system leads to
stress, fatigue, and anxiety.

In addition to nervous system activation, sleep disturbance from noise can involve difficulty in
falling asleep as well as awakenings that occur during sleep. Frequent awakenings lead to sleep
fragmentation. This disrupts the normal stages of sleep and may lead to further neurocognitive
manifestations  not  limited  to  daytime  tiredness,  loss  of  concentration,  morning  confusion,
irritability, anxiety, and depression. [WHO p. 48, 26]

Environmental  noise  also  has  implications  for  the  cardiovascular  system,  metabolism,  and
homeostasis, the ability of the body to regulate itself. 

The auditory system is continuously analyzing acoustic information, which is filtered
and  interpreted  by  different  cortical  and  subcortical  brain  structures.  The  limbic
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system, including the hippocampus and the amygdala, plays an important role in the
emotional processing pathways. It has a close connection to the hypothalamus that
controls  the  autonomic  nervous  system  and  the  hormonal  balance  of  the  body.
Laboratory studies found changes in blood flow, [blood pressure] and heart rate in
reaction to  noise stimuli  as  well  as increases in  the release of stress hormones...
Acoustic stimulation may act as an unspecific stressor that arouses the autonomic
nervous  system and  the  endocrine  system...  The  arousal  of  the  sympathetic  and
endocrine system is associated with changes in the physiological functions and the
metabolism of the organism, including [blood pressure], cardiac output, blood lipids
(cholesterol,  triglycerides, free fatty acids, phosphatides),  carbohydrates (glucose),
electrolytes (magnesium, calcium), blood clotting factors (thrombocyte, aggregation,
blood viscosity, leukocyte count) and others. In the long term, functional changes and
dysregulation may occur, thus increasing the risk of manifest diseases. [WHO p. 62-
63]

The effects of stress can take many forms as seen above. Low level noise exposure that disturbs
sleep and concentration are known to produce a range of diagnosable illnesses and disorders.

Assessing the Impulsive Sound of the Pickleball Courts
Based on our experience working with pickleball facilities,  courts located within 350 feet of
residential properties often require noise abatement. Pickleball court sites within 500 to 600 feet
of noise sensitive areas should be reviewed by a qualified acoustical engineer in the site selection
phase of the project. The acoustical engineer should be familiar with modern methodologies for
assessing highly impulsive sound such as ANSI S12.9 Part 4 or ISO 1996 Part 1. Courts located
within 150 feet of homes require careful and often extensive noise abatement design to avoid
complaints. I have measured peak sound pressure levels from pickleball courts at a distance of
approximately 75 feet exceeding 80 dBA. Recurrent peak sound pressure levels this high present
a high level of distraction and noise impact for the occupants of the receiving property. 

I have been informed that  the planned  pickleball court  pad at  2732 Meadow Creek Drive  is
within 20 to 25 feet of the house at 2812 Holiday Ranch Loop Road. Pickleball courts located
this close to homes can be expected to produce noise complaints from the adjacent residents and
have a significant impact on quality of life. At this distance the pickleball paddle impacts easily
penetrate the interior of a home or condominium and will prevent the quiet enjoyment of the
residents' use of their living rooms, dining rooms, bedrooms, balconies, patios, and other spaces
used for rest, family activities, and activities requiring concentration such as reading. 
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Applicable Codes and Regulations
Chapter 6-3 of the Park City Municipal Code discusses impulsive sound and annoyance. The
code specifies fast time weighting for measuring impulsive sound. This is acceptable for speech
and some other types of impulses with slower onset rates, but it should be noted that this setting
grossly  underestimates  the  noise  impact  of  sounds  produced  by  impact  processes  such  as
pickleball paddles. 

Section 6-3-9.C.2 prohibits "any stationary source of sound which emits a pure tone, cyclically
varying or repetitive impulsive sound which creates a noise disturbance." A noise disturbance is
defined in Section 6-3-1 as, 

Any sound that annoys or disturbs a reasonable person(s) with normal sensitivities or that
injures  or  endangers  the comfort,  repose,  health,  hearing,  peace,  or  safety  of  another
person(s). 

The definition refers to annoyance as a metric for noise assessment in addition to the maximum
permissible sound levels described in Section 6-3-9.A. The use of the term, annoyance, can be
traced back to the work of Schultz and other researchers in the 1960s and 1970s [Schultz, 1978]
and is the basis of federal standards for transportation noise assessment. Current standards for
noise assessment in regard to annoyance for impulsive sound are based on the adjusted sound
exposure level and include ANSI S12.9 Part 4 and ISO 1996 Part 1. The fast time weighting
measurement  methodology  of  the  Park  City  Code  does  not  correlate  well  with  community
response to impulsive sounds with sudden onset rate and short duration such as impact processes,
including pickleball paddle impacts, and should not be relied on for noise assessment in this
application. 

Based on our experience in creating noise abatement plans for pickleball  facilities using the
methodology  in  ANSI  S12.9  for  assessment  of  the  annoyance of  pickleball  paddles,  the
placement of this court is much closer to other residential land uses than we would recommend
and would not satisfy the requirements in Section 6-3-9.C.2 of the Code over the specified 10
minute period. 

Noise Abatement Treatments
Mitigation of the sound from the pickleball court is complicated by the short buffer distance and
two story construction of  the house at  2812 Holiday Ranch Loop Road.  Sound walls  are  a
common abatement treatment used for pickleball courts. In order, however, for a sound wall to
be effective in attenuating sound it must be high enough to block the line of sight to the players
on  the  court  including  paddles.  Figure  2 shows  the  view  from  the  second  floor  window
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overlooking the pickleball court pad which is already under construction. As can be seen, a very
high wall would be needed to shield the upper level windows of the house from the view of the
paddles which radiate the popping sound. The sound wall must block the line of sight to the
paddles regardless of the type of equipment used on the court. 

Such a wall is not, however, practical to build at this location. If a sound wall will not work for
mitigation, a full enclosure will be needed in the form of a building to house the pickleball court.
The walls and roof should have no penetrations facing the neighbors. 
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Figure 2. View of Pickleball Court Pad from Upper Level Window



Conclusions
The addition of pickleball to a neighborhood represents a significant change in the amount of
sound entering the surrounding area in comparison to other common recreational activities. This
must be carefully planned for. 

Based on over 10 years of experience with pickleball noise abatement, Spendiarian & Willis does
not recommend this location for an open air pickleball court as being compatible with adjacent
residential land uses. Given the insufficient buffer distance, close proximity to homes on multiple
sides, and our experience at similar pickleball sites, a noise abatement plan involving a sound
wall system will not provide sufficient mitigation at this location. Further, photos taken from the
upper level window of the nearest receiving property show that the close proximity of the court
and height of the second floor rooms will make an effective sound wall system infeasible. In
order for a sound wall to the be effective it must block the line of sight from sound sources to the
receiving property including upper level windows. An effective noise abatement plan is likely to
require the construction of a building with a roof to contain the impulsive sound power levels
produced by pickleball. 

The use of foam balls will reduce the need for noise abatement; however, given that a sound wall
is infeasible for the site, this will not be enough to comply with the noise code. In practice, it has
been our observation that enforcement of the use of specific equipment such as foam balls is
difficult to ensure. 

In summary, Spendiarian & Willis does not recommend the installation of a private, open air
pickleball court due to the difficulties in creating an effective noise abatement plan for this site. 

regards,

R. Lance Willis, PhD
Principle Acoustical Engineer
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