
Ocean Village Pickleball Appeal- Amended Exhibit 1 

EXHIBIT 1A PARKING 
 
Summary: The community center permit for parking included only the 6,400 sq feet of the 
building, it did not take into consideration parking for an additional sports facility of 13,000 
sq feet including a spectator area. Based on City Parking Codes 125-315 and confirmation 
from the planning department, the additional pickleball arena would require several 
additional parking spaces. 
 

1. Fort Pierce City Code 125-315 defines off-street parking.  
a. Paragraph D defines for a building in the class of our community center the 

need for 1 parking space per 200Sq Ft as verified by Ms Gilmore: 

 
2. The permit for the Community Center required a minimum of 35 parking places 

based upon 6,400 sq feet. (note there seems to be a math error in the table “ 
Proposed “ should say 1space not 2?   

 
3. The City does not have a ratio for courts, however, as verified by Ms. Gilmore of the 

planning department, there is accommodation in code 125-315 for using the ratio of 
the most similar facility.  

a. The facility type “other residential indoor recreation” (since Ms Gimore stated 
that it does not matter if indoor or outdoor) is the most similar that specifies  
1 parking space per 200 sq feet. This would require an additional 32 parking 
spaces. Even if one discounts the number of people who might be driving as 
opposed to walking or riding their bikes significantly, there would still be a 
need for several additional parking places for the pickleball arena. 
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4. Paragraph C shows a requirement of 2 handicapped spaces for a total number of 32 
parking spaces. We only have one presently.  

 
 

5. Pickleball players and the Ocean Village Pickleball Committee members have 
historically stated that sufficient parking for players near the courts was a major 
issue.  

 
6. The Community Center Permit (maximum capacity of 190) did not indicate external 

usage of the facility. 
a. Actual usage allows for any resident to hold an event and invite external non 

resident guests). Since Renters have the same rights as owners, this means 
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that someone could rent a unit and hold a wedding or other event, inviting 
guests from outside the community. 

b. The pickleball committee have advertised Ocean Village as a pickleball 
location and plan on running tournaments.  

c. Unlike tennis where tournaments bring in a maximum of 12 players, pickleball 
tournaments have the potential to exceed 100.  

d. The seating area of the planned Pickleball Arena accommodates 95 players 
and spectators (a 50% increase to the maximum capacity of the community 
center building), but has no additional parking. 

7. Events in 2024 have already been held with hundreds of attendees. In several cases 
parking was already identified as an issue- WITHOUT the addition of a 13,000 sq ft 
pickleball Arena whose documented capacity is 95 spectators and players. 

8. Paragraph 6 of the off-street parking code requires the total parking requirements to 
be the sum of the separate use cases for the parcel of land. The Community Center 
and proposed Pickleball Arena occupy a single parcel of land. This means that the 
evidence submitted by applicant of adjacent parking in other parcels is not applicable 
to determining the parking need for parcel id 2507-321-0001-000-5. 

 

 
9. Below is evidence of the need that Pickleball players have indicated for parking. 
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Quasi-Judicial Hearing – Exhibit 2A Noise Ordinance Compliance 

Exhibit 2A Noise Ordinance Compliance – April 1 Final 

Summary: Compliance with the Fort Pierce Noise Ordinance is based on the study and 

recommendations therein of the Pickleball Sound Mitigation LLM (PSM) study, dated Dec 
8 2023. This study is not provided by an expert witness of this hearing. We have provided 
expert witness written testimony (see exhibit 2B attached) that this study is not valid, 
and does not address properly compliance with the Fort Pierce Noise Ordinance in the 
measurement of ambient noise, the absence of the measurement of resident annoyance 
or the mitigation of owner annoyance per city noise ordinance 26-43.  

Below are the paragraphs of the noise ordinance for which this project is not in 

compliance: 

1. Section 26-37- Purpose 

 
2. Not to exceed 3db above ambient 

Per exhibit “2B expert testimony, Ambient was not properly measured. 

3. Section 26-43 of the Fort Pierce noise Ordinance is not met and specifically 
excluded by Bob Unetich’s PSM report and the submitted plan.  

a. Section 26-43 of the Fort Pierce noise ordinance states: Noises prohibited, 
unnecessary noise 

(a) Sounds may be such that they may be excessive, unnatural, 

prolonged, unusual and are a detriment to the public health, 

comfort, convenience, safety, welfare and prosperity of the residents 

of the city as deemed by a reasonable person are prohibited. 

(b) With the exception of those exemptions provided by state law, 

noises prohibited by this section are unlawful notwithstanding the 

fact that no violation of this article is involved and notwithstanding 

the fact that the activity complained about is exempted in this 

article. 
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(c) A sound level meter or sound level reading shall not be necessary 

for the enforcementof this section. 

b. Bob Unetich, Author of the PSM Study publicly states  "No one is claiming 
that the barriers can reduce the pitch which is the 1200 Hz frequency of a 
garbage truck backup.“  

No one is claiming that the barriers can take away the impulsiveness that 
triggers the human flight or fight response.  No one is claiming that the 
barriers can reduce the pop rate of 15 pops per minute for each court, 
applied for many hours a day, every day, or annoyance to those within line 
of sight.    

4. Measurements of distances: The Ordinance states that measurements should be 

made to the property line (black line) The application to the city and claim of 250 

was measured from the building, not the property line and to the middle of the 

court, not the nearest player (red line). See screen shot from the noise study 

below. 
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Actual distances per noise ordinance, to property line:  
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Monday, April 1, 2024

Allen Reinwasser
2400 S Ocean Dr, C121
Fort Pierce, FL 34949

Dear Mr. Reinwasser,

This letter discusses the noise impact assessment methods needed to comply with the Fort Pierce 
Code  of  Ordinances  and  the  noise  impact  assessment  report  prepared  by  Pickleball  Sound 
Mitigation LLC (PSM) [Unetich 2023] in regard to five proposed pickleball courts on Mainsail 
Drive at Ocean Village. 

It  is  important to begin with the understanding the noise impact assessment is  based on the 
measure  of  annoyance,  not  simply  loudness.  This  means  that  the  sound  pressure  level 
measurement  procedures  in  Code  Sections  26-38(c)  and  26-40  cannot  be  used  to  meet  the 
psychoacoustic  requirements  of  Sections  26-43  and  26-40(1).  The  latter  assessment  should 
utilize a standard procedure for the assessment of noise-induced annoyance such as ANSI S12.9 
Part 4. This is necessary to get an accurate assessment of the short duration impulsive sound 
produced by the impact of pickleballs and paddles. 

The  acoustical  testing  performed  by  PSM  has  some  procedural  and  equipment  related 
deficiencies that do not comply with Code Sections 26-38(c) and 26-40. The noise abatement 
plan prepared using this data cannot therefore be relied on to provide sufficient mitigation of the 
pickleball courts to comply with the Code requirements. Further, the requirements of Sections 
26-43 and 26-40(1) have not been addressed at all in the assessment. 

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 rapid onset and 
brief duration, typically on the order of two to ten thousandths of a second (2 to 10 milliseconds) 
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 
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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. 

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: 

• Yang, Tami, “Pickleball is wreaking havoc across the US — and it’s only going to get 
worse,” New York Post, New York, New York. October 2, 2023. 
<https://nypost.com/2023/10/02/pickleball-is-wreaking-havoc-across-the-us/>

Spendiarian & Willis Acoustics & Noise Control LLC
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Figure 1. Sound Pressure Impulse Produced by Pickleball and Paddle Impact. Time is in 
milliseconds (0.001 seconds)
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• Cutler, Amy, “Rise of pickleball pitting neighbor against neighbor, leading to lawsuits,” 
Arizona's Family, Phoenix, Arizona. February 13, 2023. 
<https://www.azfamily.com/2023/02/13/rise-pickleball-pitting-neighbor-against-
neighbor-leading-lawsuits/>

• Arden, Amanda, “Lake Oswego shuts down city pickleball courts indefinitely due to 
noise complaints.” KION 6 News, Portland, Oregon. January 23, 2023. 
<https://www.koin.com/local/lake-oswego-shuts-down-city-pickleball-courts-
indefinitely-due-to-noise-complaints/>

• Columbo, Mike, “Pickleball plan pits Kirkwood residents against neighboring country 
club.” Fox 2 Now, Saint Louis, Missouri. January 26, 2023. 
<https://fox2now.com/news/contact-2/pickleball-plan-pits-kirkwood-residents-against-
neighboring-country-club/>

• Sheets, Connor, “Pickleball noise is fueling neighborhood drama from coast to coast.” 
Los Angeles Times, Los Angeles, California. March 3, 2022. 
<https://www.latimes.com/california/story/2022-03-03/pickleball-noise-fueling-
neighborhood-drama>

• 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/>

• 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>

• City of Lakewood, “Green Mountain Courts Closure.” 
<https://www.lakewoodtogether.org/pickleball/news_feed/green-mountain-courts-
update>

• Higgins, Sean, “No vote on residential pickleball until city adopts new land management 
code.” KPCW News, Park City, Utah. January 27, 2022. <https://www.kpcw.org/park-
city/2022-01-27/no-vote-on-residential-pickleball-until-city-adopts-new-land-
management-code>

• Maryniak, Paul, “Pickleball lights plan puts two HOAs at loggerheads.” Ahwatukee 
Foothills News, Tempe, Arizona. November 29, 2017. 
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<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/>

• Wheatley, Mike, “Noisy pickleball courts cause upset with homeowners.” Realty Biz 
News. March 15, 2022. <https://realtybiznews.com/noisy-pickleball-courts-cause-upset-
with-homeowners/98768719/#:~:text=In one lawsuit in Newport Beach%2C Calif.%2C 
a,are causing them less enjoyment of their home.>

• Lazaruk, Susan, “Pickleballers face off with residents over noise in Metro Vancouver.” 
Vancouver Sun, Toronto, Ontario, Canada. February 2, 2022. 
<https://vancouversun.com/news/local-news/pickleballers-face-off-with-residents-over-
noise-in-metro-vancouver>

• 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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• Corrigan, James, “York residents complain noise from pickleball club is hurting quality 
of life.” WMTW News 8, Portland, Maine. November 16, 2021. 
<https://www.wmtw.com/article/york-residents-complain-noise-from-pickleball-club-is-
hurting-quality-of-life/38271921>

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 
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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 
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.

Noise Assessment Criteria
The Fort Pierce Code of Ordinances Chapter 26 contains both objective and subjective criteria 
that must be met for sound emissions. Section 26-40 states, 

No person shall cause, suffer, allow, or permit the operation of any sound source in such a 
manner as to create a sound level that exceeds the sound level limits set forth in Table 1 
when measured from the real property line of the nearest receiving property, using the 
slow response setting unless otherwise noted. Such a sound source would constitute a 
noise disturbance. 

For daytime hours, Table I prescribes a 60 dB maximum sound pressure level limit with slow 
exponential time weighting (1 second time constant) for A, C, and Z frequency weightings. This 
level limit is modified by Section 26-38(c). 
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It shall be unlawful to project a sound or noise, from one property into another property 
within the boundary of the use occupancy, which exceeds either the limiting noise spectra 
set forth in Table I [Sec. 26-40] below or exceeds the ambient noise level by more than 
three  decibels  when  measured  as  specified  under  the  noise  enforcement  practices  as 
adopted by the city commission by ordinance. 

As this paragraph is worded, it has the effect of lowering the sound pressure level limit to 3.0 dB 
above the ambient noise level as measured with slow exponential time weighting and A, C, or Z 
frequency weighting. 

A further modification occurs in Section 26-40(2). 

If the noise is an impulsive sound, the fast response setting shall be used and the daytime 
(7:00 a.m. to 11:00 p.m.) limits of Table 1 shall be increased by ten dBA, dBC, or dBZ. 

This paragraph changes the exponential time weighting to fast (125 ms time constant); however, 
this type of averaging does not correlate well with the noise impact of short duration impulsive 
sounds resulting from impact processes such as hammering or pickleballs striking a paddle. This 
will be discussed in more detail below. 

The noise code also includes subjective criteria. Section 26-40(1). 

It shall be unlawful for any person to make, continue or cause to be made or continued 
within that portion of the city which has been designated as a residential or mixed use 
area of the city,  between the hours of 11:00 p.m. and 7:00 a.m. of each day, and on 
Sunday from 7:00 a.m. to 1:00 p.m. any unreasonably loud, excessive, unnecessary, or 
unusual noise in such manner that noise produced, or the vibration made, by the same 
would be obvious, or cause discomfort and annoyance to an ordinary, reasonable prudent 
person  at  a  distance  greater  than  50  feet  from the  real  property  line  of  the  nearest 
receiving property. A sound level meter or sound level reading shall not be necessary for 
the enforcement of this subsection. 

This paragraph specifically mentions discomfort and annoyance in the context of excessive and 
unusual noise. 

Section 26-43 provides additional subjective requirements that are not limited to any time period. 

(a) Sounds may be such that they may be excessive, unnatural, prolonged, unusual and 
are a detriment to the public health, comfort, convenience, safety, welfare and prosperity 
of the residents of the city as deemed by a reasonable person are prohibited.
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(c) A sound level meter or sound level reading shall not be necessary for the enforcement 
of this section. 

It is important to understand that noise impact assessment is based on, and noise complaints are 
driven  by,  annoyance,  and  not  simply  loudness  alone.  Annoyance  is  a  multidimensional 
psychoacoustic  quantity  that  is  influenced not  only  by loudness,  but  other  characteristics  of 
sound. Paragraph (a) does not mention loudness, but "excessive," "prolonged," and "detriment to 
the public health, comfort, convenience, safety, welfare and prosperity of the residents." These 
are attributes of annoyance and are a function of more factors than loudness.  In the case of 
impulsive sound onset  rate  is  particularly important,  but  is  not  included in exponential  time 
weighted averages such as fast or slow time weighting. 

Problems with Fast Exponential Time Weighting
Maximum fast exponential time weighted sound pressure level (Lmax) is often recommended for 
assessing impulsive sound. For impulsive sounds having short durations this metric does not 
work well. When the averaging time of the time weighting filter is longer than the duration of the 
impulse, the impulse is in the stopband of the filter. In other words, the time weighting is filtering 
out the impulsive sound source being measured. 

Fast time weighted metrics such as Lmax are a rough approximation to loudness level; however, 
loudness is not the same as annoyance. Noise impact assessments that are based only on loudness 
metrics  and  not  do  consider  the  other  factors  that  contribute  to  annoyance  will  find  poor 
correlation with the community response to time variant sound. 

Fast exponential time weighting is a smoothing filter with a 125 millisecond (ms) time constant 
whose purpose is to steady the reading on a sound level meter by removing rapid changes in the 
displayed level. It is also used as a rough approximation to temporal integration in the sensation  
of loudness for impulses less than 200 ms in duration; however, this is very imprecise. Temporal 
integration refers to a process in the human auditory system that in effect sums the acoustical  
energy in an impulse over time to produce a sensation of loudness. A longer duration impulse 
will  have a greater loudness than a shorter duration impulse of the same non-time-weighted 
sound pressure level. This temporal integration of loudness over time is sometimes modeled as a 
linear first order lowpass filter applied to the square of the measured sound pressure, i.e. an 
exponential time averaging filter; however, the perception of impulse loudness is nonlinear and 
cannot be approximated accurately by a linear filter. 

In  the  published literature  there  is  not  good agreement  as  to  what  the  time constant  of  the 
exponential time averaging filter should be. It is known to change with the amplitude of the 
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sound  pressure  [Poulsen  1981,  Zwislocki 1969]  and  have  wide  variation  among  individual 
listeners [Silva and Florentine 2006]. Narrowband impulses, such as pickleball paddle impacts, 
have less temporal integration than broadband impulses making the narrowband loudness level 
about 5 dB higher for the same impulse duration [Zwislocki 1969]. 

The most important concept to keep in mind, however, is that noise impact assessment is based 
on annoyance, not solely on loudness. While loudness is one contributor to annoyance, there are 
many other factors that must be considered for time variant sound. In particular, annoyance is  
known  to  increase  with  the  onset  rate  of  the  impulse  [Hongisto  2023].  For  short  duration 
impulses, as the loudness level decreases with impulse duration, the annoyance increases due to 
the more rapid onset. Impact processes create impulses that have the majority of their energy at  
the leading edge of the impulse. This results in an extremely fast onset, higher annoyance, and is  
the reason these sounds have their own category in ANSI S12.9 Part 4. 

Another issue with using fast time weighting metrics such as A-weighted Lmax with pickleball 
paddles is that human hearing detects sounds in critical bands about 1/3 octave in bandwidth for 
frequencies  above  about  500  Hz.  A-weighted  Lmax  is  a  broadband  measure  without  any 
frequency  band  filtering.  In  the  presence  of  background  noise,  this  makes  the  threshold  of 
detection of narrowband impulses appear to be much higher than it really is and is one of the 
main reasons that Lmax is so insensitive to pickleball paddles. They get lost in the broadband 
background level even though they are plainly audible within their critical frequency band. When 
using  such  a  procedure,  it  is  important  to  use  a  bandwidth  adjusted  signal  to  noise  ratio 
comparing the narrowband impulse level to the background noise level in the same critical band 
[Sneddon et al 1996, Fidell et al 1979]. 

Yet another issue with the way that Lmax is measured using modern digital sound level meters is 
that the output of the exponential time averaging filter is usually sampled once every 10 to 15 
ms. This is longer than the duration of a typical impulse produced by an impact process and 
constitutes a violation of the Nyquist sampling theorem. This means that the actual peak output 
of the exponential time averaging filter is likely to fall in between sampling times and be missed. 
While the error is likely to be relatively small due to the much longer decay time of the fast  
exponential time weighting, it is yet another source of uncertainty in Lmax that can only have the 
effect of artificially lowering Lmax further compared to a less biased measure. 

For these reasons,  fast  exponential  time weighting metrics like Lmax have many sources of 
uncertainty,  are  at  best  of  rough  estimate  of  loudness  level,  and  greatly  underestimate  the 
annoyance of impulsive sounds having a duration less than about 200 ms. They do not account 
for increased annoyance caused by onset rate and should not be used as measures of annoyance 
for the purpose of noise impact assessment of short duration impulsive sound. 
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The fast exponential time weighted measurement criterion in Section 26-40(2) therefore cannot 
be used to satisfy the requirements in Section 26-43, and on Sunday mornings, Section 26-40(1). 

Assessment of Noise-induced Annoyance
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 include ANSI S12.9 Part 4 and ISO 1996 Part 1. The methodology for assessment of  
impulsive sound in these standards is based on sound exposure level, an integration of the sound 
pressure level over the duration of a single event, and does not use averaging metrics such as 
Lmax or fast or slow time weighting. For time variant sound, adjustments are applied to the 
measured sound pressure level to account for other contributing factors to annoyance such as 
onset rate.  Impact processes are categorized as highly impulsive and are subject to a 12 dB 
adjustment. A 5 dB adjustment is also applied during weekends when people are likely to be at 
home. 

Because the analysis is applied to each individual impulse, the number of paddle impacts in the 
measurement is included in the assessment. This important sound source characteristic is not 
included in an assessment based on a maximum level such as Lmax. 

A previous noise impact assessment for this site prepared by Siebein Associates also makes this 
point [Siebein 2023]. 

The 70 dBA, dBC, dBZ criteria for impulsive sound is very high and has the potential to 
disturb  people  of  normal  hearing  sensitivities,  especially  given  the  highly  impulsive 
nature of the pickleball impacts.

ANSI S12.9 is a national standard for quantifying annoyance caused by sound and is an 
appropriate method for assessing highly impulsive sound according to the unnecessarily 
loud criterion. 

Comments on PSM Noise Assessment
Pickleball  Sound  Mitigation  LLC  (PSM)  produced  a  noise  impact  assessment  and  noise 
abatement plan for the five proposed pickleball courts [Unetich 2023]. The quotations below are 
taken from that report. 
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Equipment Policies

In the report PSM makes a number of policy recommendations in regard the use of specific  
equipment as a noise mitigation measure; however, there is no plan presented as to how these 
restrictions will be enforced and what resources will be needed for that purpose. Spendiarian & 
Willis has worked with a number of facilities that have attempted to implement noise reduction 
for pickleball courts in this way. Each of them has found the enforcement of equipment policies 
to be difficult to manage. PSM also acknowledges this practicality. 

Many pickleball  players strongly prefer  using the more popular  tournament approved 
balls,  the  Franklin-X  or  Dura  Fast  40.  Rather  than  add  a  difficult  to  enforcement 
requirement on all players, we modeled the idea of increasing barrier heights and using 
the Franklin-X ball in the next soundscape plot. [p. 6]

Acoustical testing at pickleball facilities conducted by Spendiarian & Willis continues to show 
consistent mean sound exposure levels for paddle impacts across venues indicating either that 
quieter equipment is not being adopted by pickleball players or that the equipment does not make 
much  difference  in  the  amount  of  sound  emitted  from  the  courts.  Until  verifiably  quieter 
equipment becomes widely adopted among pickleball players this cannot be considered a noise 
abatement measure that is achievable by the POA staff. 

Code Requirements for Acoustical Instrumentation

Section 26-38 of the Code has minimum requirements that must be met by the instrumentation 
used for acoustical measurements. 

Sound level meter (SLM) means an instrument used to measure sound pressure levels 
conforming to Type 1 or Type 2 standards as specified in the ANSI Standard S1.4-1983 or 
the latest version thereof. 

Appendix A of the PSM report contains field data log sheets indicating two sets of equipment 
were used for testing. One is a Sper 840018C sound level meter. The product literature states that 
it  meets  the  ANSI  S1.4  Type  2  standard  of  accuracy;  however,  unlike  professional  test 
instrumentation it does not come with a certificate of calibration unless requested. There is also a 
field calibrator (part number 850016) available for this meter, but there is no mention of it or its 
use before and after testing as is standard practice for acoustical measurements used for assessing 
code compliance. 

The  measurement  capabilities  of  the  840018C  SLM  are  limited  to  fast  exponential  time 
weighting. This means that it cannot be used to measure the ambient sound pressure level as this  
requires the SLM be set to slow time weighting or slow response according to Section 26-40. 
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The other test system used was not a sound level meter, but consisted of a Dayton Audio UMM-6 
microphone and Room EQ Wizard test software. The manufacturer makes no claim that this  
equipment meets ANSI S1.4 requirements as it is not intended for that purpose. This test system 
therefore  cannot  be  used  for  acoustical  measurements  in  regard  to  the  Fort  Pierce  Code of 
Ordinances. 

In regard to acoustical measurements of pickleball paddles used for noise level projections and 
noise barrier design, if these have been made with equipment that does not comply with ANSI 
S1.4 such as the Dayton Audio UMM-6 microphone, the measurements also would not meet the 
requirements in Section 26-38. 

Measurement of Ambient Sound Pressure Level

Section 26-38(c) of the Code requires that ambient or background sound levels be considered 
when assessing the noise impact  of  a  sound source.  The Code does not,  however,  give any 
indication of when or for how long the ambient noise should be measured to establish what this  
level is, only that slow exponential time weighting should be used. The interpretation of the Code 
language would therefore be that at no time is the sound pressure level of the sound source in 
question allowed to exceed the ambient noise level by more the 3.0 dB with A, C, or Z frequency 
weighting. In order to ensure compliance with Section 26-38(c), the minimum observed ambient 
noise level would need to be used as the basis for determining the maximum allowable sound 
pressure level of the sound source under investigation. 

PSM uses a value of 47.4 dBA for the ambient sound pressure level calculated as the average of  
six locations and two wind conditions. The log sheet from November 10, 2023 in Appendix A of 
the PSM report shows that the median ambient sound pressure level ranged from 39.4 to 44.4 
dBA with  the  lowest  reading  being  38.3  dBA.  These  readings  were  made  using  fast  time 
weighting,  not  slow as  stated  in  the  Code.  Slow weighting  would  likely  be  lower  than  the 
measurements listed here. These numbers are much lower than the 47.4 dBA average level and 
would indicate that much more noise abatement is needed than the design criteria used by PSM 
in order to comply with the Fort Pierce noise code requirements. 

Section 26-43 Not Addressed

The PSM analysis is based on the exponential time weighed sound pressure levels in Sections  
26-38(c) and 26-40 of the Fort Pierce Code of Ordinances. While these code sections allow for 
the use of fast time weighting for measurement of impulsive sound, as discussed above, this does 
not  provide  an  assessment  of  annoyance  as  described  by  "excessive,"  "prolonged,"  and 
"detriment  to  the  public  health,  comfort,  convenience,  safety,  welfare  and  prosperity  of  the 
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residents" in Section 26-43. In addition, Section 20-40(1) specifically mentions annoyance and 
discomfort  as assessment criteria.  Again,  fast  time weighted sound pressure level is  a rough 
approximate to loudness level for impulsive sounds less than about 200 ms in duration. Loudness 
is not the same as annoyance for impulsive sound. Many factors contribute to annoyance. Among 
them onset rate is especially important and is not measured by Lmax or other exponentially time 
weighted averages such as fast or slow weighting. 

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 
typically found at parks and recreation centers. This must be carefully planned for. 

The noise impact  assessment of  the proposed pickleball  courts  performed by PSM does not 
include the psychoacoustical criteria in Sections 26-43 and 26-40(1). Measurement of ambient 
noise levels in the area was not performed with a sound level meter meeting the requirements of 
Section 26-38. There is no documentation of the calibration of the equipment. The minimum 
observed ambient noise level was not used to set the design goal for determining the amount of 
noise abatement needed to comply with the Section 26-38(c). The recommended amount of noise 
abatement has therefore been underestimated. 

A revised noise abatement plan is recommended including the following actions:

• Recalculate  the  noise  abatement  requirements  using  the  minimum  observed  ambient 
noise level

• Remeasure the ambient noise level using instrumentation that  meets the requirements 
stated in Section 26-38

• Follow industry standard procedures for equipment calibration

• Use ANSI S12.9 Part 4 to measure compliance with Sections 26-43 and 26-40(1)

• If any equipment restrictions are to be used as noise mitigation measures, clearly defined 
processes and personnel for enforcement should be stated
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regards,

R. Lance Willis, PhD
Principle Acoustical Engineer
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Exhibit 3A Noise mitigation 

Exhibit 3A Noise Mitigation 
 
Summary: The Applicant plan for a pickleball Arena with 5 courts and a viewing area is not 
compliant with the recommendations of the Pickleball Sound Mitigation LLM (PSM) study, 
dated Dec 8 2023 or the Applicants or the City’s conditions.  
 
The requirement to use low noise equipment is not enforceable.  
 
Even if the plan were modified to include noise mitigation per this study, TRC and Applicants 
conditions, there is no proposed solution to mitigate annoyance to owners whose homes 
are in line of sight of the courts, which is a component of the Fort Pierce Noise Ordinance.  
 

1. As described in Exhibit 2A and the expert testimony submitted by Dr. Lance Willis, 
Exhibit 2B the sound study ignores the key issue at hand- ie that loudness is not the 
same as annoyance, and that the city noise ordinance 26-43 specifically prohibits 
noises that are an annoyance to residents - “excessive, unnatural, prolonged, 

unusual and are a detriment to the public health, comfort, convenience, safety, 

welfare and prosperity of the residents”  
 

Noise impact assessment is based on annoyance. Loudness is just one aspect of that. 
That's why assessments based on Lmax, an approximation of loudness level, have no 
validity for community annoyance. Sound mitigation solutions only address loudness, 
not annoyance. Like second hand smoke, the density of the smoke can be reduced, 
but it is still annoying. 
 

2. The PSM LLC sound analysis study dated Dec 8 2023 states that to mitigate loudness 
to under 50 db it is required to install 14 feet fences north and west with heavy duty 
acoustic barriers and the use of low noise equipment. The Applicant recommends a 
15 foot barrier to the north.  

 
The submitted plan includes only 12 feet fencing, not what is recommended. 

 
See excerpt from page 13 of this study below. 
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3. The plan as submitted to the city also requires the use of low noise equipment. The 
pickleball committee and players have stated numerous times in board meetings and 
in writing that they do not want to, and cannot enforce the use of low noise 
equipment. Some written examples are included in this exhibit. 

a. The design of the proposed pickleball area has four foot fences by the 
spectator area that anyone could simply jump over. There is no way to 
enforce specific equipment use in this the design because the facility cannot 
be properly locked. 

4. Even if the recommendations for sound Mitigation were followed the author of the 
PSM LLC study has the following disclaimer at the end of the (1st) Gigaherz report (he 
references that report in the opening paragraph of the (2nd) new PSM report). 
 
“Robert M Unetich GigaHertz LLC April 4, 2022 Disclaimer: The sound levels in this report are 
estimates. Actual levels will vary over time. Sound level is probabilistic, meaning it is 
predictable over a range and it has averages and other statistical characteristics but it has no 
exact single level. This report makes no guarantee of performance of the sound mitigation 
methods described. In addition, it is not possible to determine what any particular person 
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believes is an acceptable sound level. The estimates of background sound levels are simply 
estimates and will vary from one neighborhood to another and from one measurement 
method to another. Sound barrier installations must take into account numerous technical 
requirements to be effective. This includes consideration of wind and water damage and the 
fact that sound may travel around any opening in the barrier, including along the bottom 
edge. Manufacturer's recommendations should be carefully followed to achieve acceptable 
results 

5. The final noise study shows a near constant level of 50 DB at the location of the 
putting green on the 9th hole of the golf course, an area that is designed to be extra 
quiet. This has never been addressed. 

6. The worst possible outcome would be that a lot of $$ is spent building these courts, 
that they will then get shut down for non compliance with the city noise ordinance, 
or worse, potential litigation of owners against the POA or the City. This would be a 
complete disaster for all.  
 

7. Following is evidence of the inability to enforce the use of low noise equipment. In public 
board meetings Mr Strothman and others in the Pickleball committee have stated that using 
low noise euiptment is no longer pickleball, that they do not plan on supporting it, and can 
not enforece it. 
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Exhibit 4A – UPDATED April 1, 2024 Opposition Evidence 

 

Summary: The Applicant has stated that only a VERY few Ocean Village owners are in 
opposition to this project, that the vast majority are in favor, and that a vote of owners was 
taken.  
 
Both of these statements are false.  
 
262 owners signed a petition against the community center project, in particular building 
pickleball courts on the north field, that was submitted in 2022 and presented at a special 
board meeting (on file as community official records at Ocean Village). 
 
Below please find evidence of opposition from emails, personal messages and social media 
posts of over 120 owners who are opposed to this project. Taking these 123, and the 
additional petition signers, at least 200 owners are in strong opposition of this project.  
 
Many owners in opposition are afraid to speak out because several have been harassed by 
pickleball supporters, including those who were listed on the interveners Exhibit 4 as 
submitted March 12, and one owner has been threatened physically.  
 
We ask therefore that this exhibit NOT be shared broadly in the Ocean Village Community 
and if possible to redact the names. Five owners have been removed from this list at their 
request, they are indeed in opposition, but are afraid that by publicly being listed in 
opposition it may disrupt the serenity of their life in Ocean Village.  
 

1. Linda Ince- emails, personal meetings 

 
2. Dick Pals 

 
3. Peter Ince- emails personal meeting 
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4. Hallie Pals- emails, personal meetings 

 
5. Jay Lentz- emails, meetings 
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6. Julie Lentz- emails, meetings, attended past meeting of the commission in Opposition 

 
7. Allen Reinwasser- is the Interveners representative 
8. Trudi Schifter- is the author of this list and a witness 
9. Charles Donnelly 
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10. Susan Scarola- she did not like having her name listed publically, asked to be 

removed, then gave her consent 

 

 
11. Nora Christoff- 

 
12. Richard Christoff 
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13. Lenise Howard 

 
14. Al Howard- see above 
15. Monique Sirgo- ran on it in her campaign 

 
16. Virgina Street 

 
17. Nancy Barsotti 
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18. Felix Medigutia –  

 
19. America Mendigutia- see above 
20. Felix Hernandez- from his board candidate statements 

 
21. Eileen Emery- has written letter to the commission, voted against the pickleball 

courts on the north field as a board member 
22. Donna Bartlett-  
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23. Carol Smetanka- 

 

 
 

24. Greg Smetanka- and see above 

38



Exhibit 4A – UPDATED April 1, 2024 Opposition Evidence 

 

 
25. Betty Bello – 

 
26. Luann Overmeyer 

 
27. Terri Rogers 

 
28. Elisa DeYoung 

39



Exhibit 4A – UPDATED April 1, 2024 Opposition Evidence 

 

 
29. Kristy O’Brien 

 
30. Cecilia Dutcher- numerous emails 
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31. Lauraine Easton 

 
32. Sally Michalski 

 
33. John Michalski- see above 
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34. Molly Chrulski- personal meeting 
35. Michael Agrusa 

 
36. Lara Sturniolo 
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37. Jim Sturniolo- see above 
38. Joyce Steward 

 
39. Kelly Koenig Arace 
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40. Linda Stasiak 
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41. Rosa Coffey 

 
42. James Coffey  
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43. Joanne Oakes 

 
44. Carol Frazee 

 
45. Chuck Falkenberg 
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46. Judy Falkenburg- see above 
47. Steve Leth 

 
48. Laurie Ryan 
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49. Carmen Lineberger (Mercedes CM) 

 

 
50. Steven Powell 
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51. Cindy Aaron 

 
52. Judy Uline- emails, social media 

 
 

53. Dan Conlon 

 

 
54. Vilma Kovar- numerous posts and emails to the board against building these courts 
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55. Tom Uline  
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56. Caroline Lavelle 

- 
57. Kirsten Erving in doc 

 
58. Latina Brown- personal meetings with presenter and witness Schifter 
59. Victor Herrera – 

 
60. Cynthia Wennekes- emails, personal meeting 
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61. Emil Wennekes- emails personal meeting- co signed email above 
62. Greg Smetanka- emails , personal meeting 
63. Luann Lefever- OVI board 

 
64. Ariel Artime- OVI board 

52



Exhibit 4A – UPDATED April 1, 2024 Opposition Evidence 

 

 
65. Patti Benson- OVI board 

 
66. Derek Michel- OVI board 

 
67. Michael Stephens-  

 
68. Diane Dolan Linde 
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69. Melissa green- several posts on fb, pm to her about the hearing 

 
70. Jennifer Visconti- petition, CAPSTAN 225 
71. Kurt Wirz- OVI treasurer, email sent re the appeal 
72. Jessica Thorrez- facebook comment 
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73. Kimberly Knox-  

 
74. Dana Bartley 

 
75. Ronit Maman 

 

 
 

76. Patricia Lehman  
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77. Janet Surret 

 

 
78. Holly Frisk 

 
79. James Passarelli- see above 
80. Patsy Passarelli- see above 
81. Kay  Vanhaasteren- attest from Hallie Pals 
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82. Susan Mills 

 
83. Joan Cantley 

 

 
84. Aido Burga 

 
85. Richard Cristoff 
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Exhibit 4A – UPDATED April 1, 2024 Opposition Evidence 

 

 
86. Nora Cristoff- see above 
87. Amy Zalinsky 

 
88. Carmen Schneider 

 
89. Ernie Curinga 
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Exhibit 4A – UPDATED April 1, 2024 Opposition Evidence 

 

90. Manueal Pinares 

 
91. Ralph Wike 

 
92. John and DiAnn Yonker 

 
93. Kirk Mitchell 

 
94. Debbie Miceli 
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Exhibit 4A – UPDATED April 1, 2024 Opposition Evidence 

 

 
95. Hans Schumann-  

 
Hi Trudi, your concern we share in full. Please put us on the list of those against the plan to build new 
pickle ball fields.  
The O.V. is a residential community. There is no need to pay attention to renters! The owners should be 
first and they miss the Main Pool very much.  
By the way: With the beginning of the O.V two pickle ball fields excist at the BT - Pool. Nobody felt 
disturbed up to a point pickle Ball became a hype. Jacee Park close by has many fields!!  
Why do we have to react if somebody has a wish? The founder of the O.V. made a plan how the 
development of the O.V. should be. This plan and nothing else counts.  
Right now the new clubhouse, several tennis soft courts the long concrete wall at the northern side of 
the gate, the huge amount of employees, the agressive marketing of the O.V. by Coldwell Banker and 
the habit pattern by the POA Board (mainly not listening to the owners) have nothing on common with 
those plans. The behaviour of the Board diverts our residental community into a resort!!!  
Please Trudi do what you can to fight for our community. Our support is yours.  
Being an owner for nearly 25 years we felt home at O.V. (as snowbirds from Europe) but this feeling 
starts to disappear.  
With fond regards  
Bärbel and Hans  
 
PS Being in Germany we can't attend in person and provide this written support only.  
 
 
Gesendet mit der Telekom Mail App  

96. Barbel Schumann- see above 
97. Richard Middleton 

 
98. Patricia Middleton- see above 
99. Micheal Barone 
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Exhibit 4A – UPDATED April 1, 2024 Opposition Evidence 

 

 
100. Jean Barone- see above 
101. Steve Gory 

 
102. Steve Smith 

 
103. Carol Smith- see above 
104. Ursula Busch 
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Exhibit 4A – UPDATED April 1, 2024 Opposition Evidence 

 

 
105. Penny Estrada 

 
106. Ken French 

 
107. Wanda Cristali 
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Exhibit 4A – UPDATED April 1, 2024 Opposition Evidence 

 

 
108. Roman Cristali – see above 
109. William Dempsey 

 
110. Sergio Alvarez 

 
111. Jessica Alvarez – see above 
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Exhibit 4A – UPDATED April 1, 2024 Opposition Evidence 

 

112. Lori Breen

 
113. Mary Smith-

 
114. Jim Smith 

 
115. Ed Reinhardt 
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Exhibit 4A – UPDATED April 1, 2024 Opposition Evidence 

 

116. Georges Comas 

 
117. Susan Buche 

 
118. Gary Linde 
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Exhibit 4A – UPDATED April 1, 2024 Opposition Evidence 

 

119. Szeren Kreuz 

 
120. Michael Schoen 

 
121. Nora Schoen- see above 
122. Patricia Janiszewski 
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123. Marlynn Orlando-  
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Quasi Judicial Hearing documentation Exhibit 4B- loss of value 

Loss of income & property value – EXHIBIT 4B 
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Quasi Judicial Hearing documentation Exhibit 4B- loss of value 

 

 
BELOW From Cecilia Dutcher Capstan 112 
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Quasi Judicial Hearing documentation Exhibit 4B- loss of value 
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Quasi Judicial Hearing documentation Exhibit 4B- loss of value 
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Quasi Judicial Hearing documentation Exhibit 4B- loss of value 
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Quasi Judicial Hearing documentation Exhibit 4B- loss of value 
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Exhibit 5 

Compliance with Land Development Code & Comprehensive Plan Exhibit 5 
 
Summary: The planned development includes areas seaward of the CCCL and is 
in the maximum FEMA flood hazard zone therefore Code 109-26 Floodplain 
Management applies to this project. See attached maps from FEMA and the 
State CCCL line. No floodplain administrator has been assigned and none of the 
requirements of Code 109 have been submitted. A flood mitigation plan is 

required per the pickleball arena conditions but there are no public or 

engineering details of such a plan.  

 

The entire East coast of the US is facing a crisis due to increased extreme 
weather events, increased rainfall and rising sea levels. Ocean Village is the 
largest beachside community in the City of Fort Pierce.  
 
We need help from the City to deny permits that risk future flood mitigation 
plans of our community.  
 
While true, that this pickleball arena would not significantly make our flooding 
situation significantly worse, that is only because of the huge scale of our 
community. The project does indeed require mitigation to offset the additional 
runoff, but as evidenced by the flood mitigation study referenced below, and 
required in the project comments. Ocean Village have not identified the 30 
acre feet of land that is needed in order to mitigate flooding adequately.  
 
Building this Arena with 13,000 additional sq ft of sealed asphalt is taking us in 
the wrong direction and is not in compliance with the comprehensive plan for a 
resilient Fort Pierce.  
 

 
 

1. The site is not suitable for development. The proposed Arena is just 50 
feet from the dune. After hurricanes Jean and Francis in 2004 the dune 
line moved eastward over 100ft. This will most likely happen again. The 
only area that would be a potential to move the road at that point would 
be where the courts are planned to be built. 
 
The planned Pickleball arena can be seen under water in this video and 
photo. 
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Exhibit 5 

 
https://www.facebook.com/JamesChrulski/videos/10155119605959842 
 

2. Adherence to Land Development code 109 and comprehensive plan 
cannot be found in any Applicant documents. No Floodplain Adminisrator has 

been named. 
• 109-26 

https://library.municode.com/fl/fort_pierce/codes/code_of_ordinances?nod
eId=SPBLADEOR_CH109FLMA 
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Exhibit 5 

 
 

• 109-27 
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Exhibit 5 

 
 

 
• 109-49.a 

A fenced -in area with chain link fence covered with heavy duty vinyl, can block flood 
waters and debris. No mitigation for this is included. 
 

• 119-2 the proposed site includes 13,000  square feet of sealed asphalt, courts 
plus viewing area. 
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Exhibit 5 

 

 
  

3. Coastal Resilience and Flood Mitigation 

In April 2022 Ocean Village (“OV”) hired Albrecht Engineering Group (“AEG”), 
LLC of Fort Pierce, FL regarding OV stormwater flooding issues.  AEG 
produced several expert reports to Ocean Village owners which are relevant 
in potentially building five pickleball courts on OV’s north field (“NF”), which is 
OV’s last remaining greenspace.  

We put forth excerpts from Albrecht’s reports along with photographic/video 
evidence supporting AEG’s facts and in support of denying a permit to build 
pickleball courts, as follows. 

Below is OV POA President Dobbin’s introduction of Kevin Albrecht as he 
presented AEG’s 1/26/2023 report to OV owners. 
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Exhibit 5 

“Kevin Albrecht will be giving owners the results of his stormwater analysis 
project. It is a sobering report but necessary to consider. It will be a starting 
point to begin a process to improve how we deal with stormwater here at OV.” 

“Significantly, during his presentation, the Engineer emphasized that it is 
important for OV to find as much land as we can for storage, as the most 
effective solution for OV is to create above ground water storage. Most 
importantly, what land can be used to store water?” 

 Kevin Albrecht’s presentation of 1/26/2023 report: 

  

•  Need to store roughly 30 acre-feet of water 

•  Must be above groundwater (elevation = 1.0) and below flood 
elevation   (elevation = 2.5) Roughly 1.5 feet deep. 

•   Additional volume can be provided: above ground (ponds or 
raingardens) below ground (gravel or vaults). (Albrecht 1/26/2023 
Report, p. 7/18)   

 Storage costs of obtaining an additional 30 acre-feet of storage 
ranges from $2M - $19M. (Albrecht 1/26/2023 Report, p. 11/18) 

IF no additional on-site storage is provided, OV needs a 152 cfs pump 
capacity to keep up with rainfall, cost is $20M. (Albrecht 1/26/2023 Report, p. 
13/18)   

IF 30 acre-ft of additional on-site storage is provided, OV would need a 10 
cfs pump capacity to recover pond volume, cost is $2M (Albrecht 1/26/2023 
Report, p. 13/18)   

Reiterated in AEG’s February 2023 Report: 

 An option to reduce flooding within the community is to construct 
additional on-site storage areas to reduce overall flood 
stages without further increasing the discharge capacity 
from the community. Based on the existing conditions analysis 
roughly 30 acre-ft of additional storage would be required to reduce 
flood stages enough to eliminate flooding of roadways and parking 
area within the community for the 10-year/24-hour storm. (Albrecht 
Feb. 2023 Report, p. 41/50). 

The north field where the pickleball arena is planned to go is the 
largest open green space now available for above ground storage 
without destroying our golf course. 
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Exhibit 6  
 
Adherence to TRC final comments 
 

Adherence to the TRC final comments is not planned. See below from the TRC 
final comments. 
 
From TRC Comments combined 12.21.23 
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Dr. Lance Willis PhD 

7050 E Cactus Patch Way 
Sahuarita, AZ  85629 
520 441-3987 (O), 520 245-7092 (M) 

 

Acoustical Engineer & Acoustics Expert 

 

Lance Willis holds a Bachelor of Mechanical Engineering (1993), Master of 
Science in Mechanical Engineering (1995), and a Ph.D. with a Multidisciplinary 
Certificate in Acoustics (1999) from the Georgia Institute of Technology. 

In 2000, Dr. Willis began work in Motorola’s Advanced Product Technology 
Center. Projects at Motorola included the acoustical design of portable radio 
products with respect to speaker and microphone performance, sound quality, 
and operation in wet and noisy environments, studies of rub and buzz detection 
methods, managing the development of a high efficiency family of speakers, and 
modal analysis of microspeaker cones to reduce audible distortion. 

In 2005, he formed Perception Acoustics, an acoustical consulting firm in the 
areas of environmental acoustics, noise control, data acquisition systems, and 
acoustical instrumentation design. 

Since 2009 Lance is the Principal Acoustical Engineer at Spendiarian & Willis 
Acoustics & Noise Control, LLC. 

Dr. Willis is a member of the Acoustical Society of America and the Audio 
Engineering Society. He has been awarded three patents for adaptive 
equalization in behind the ear telephony devices and another for an audio porting 
assembly to prevent water intrusion into microphones. 

Qualifications in Regard to Pickleball Sound Abatement 

In his capacity as Principal Acoustical Engineer at Spendiarian & Willis Acoustics 
& Noise Control, LLC, he regularly performs on-site acoustical testing, 
community noise impact assessment, acoustical site planning, and noise 
abatement design for commercial and industrial sites, often near residential 
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areas. He has been working as a consultant in environmental acoustics and 
noise control since 2005. 

Education: 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. Lance also has earned a 
multidisciplinary certificate in acoustics from the same institute.  

After finishing his PhD, and while working as an applications engineer in the 
Advanced Product Technology Center at Motorola, he 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.  

He has been a member of the Acoustical Society of America since 1994 and the 
Audio Engineering Society from 1994 to 2021. 

Since 2010 Dr. Willis has 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; Canoa Ranch, Green Valley, AZ; Desertview at 
Saddlebrooke Robson Resort Community, AZ; Mountainview at Saddlebrook 
Robson Resort Community, AZ; Ridgeview at 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 Vistancia, Phoenix, 
AZ; Trilogy at Verde River, Phoenix, AZ; Sunflower Development, Tucson, AZ; 
Yavapai Hills HOA, Prescott, AZ; Outdoor Recreation Palm Springs, Cathedral 
City, CA; Hidden Palms, Palm Desert, CA; Elkhorn HOA, Sunn Valley, ID; 
Pelican Presere, Fort Meyers, FL; and Pelican Landing, Bonita Springs, FL. 

Dr. Willis has 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: 
Grant Ranch, Lakewood, CO; Mission Hills Country Club, Mission Hills Kansas; 
St. Michaels’s by the Sea Church, Carlsbad, CA; Columbine Country Club, 
Littleton, CO; Trilogy at Power Ranch, Gilbert, AZ; Private residence in Carlsbad, 
CA; Chesnut 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. Dr. Willis has been an expert witness 
in several cases seeking an injunction against pickleball activities in California, 
Massachusets, Kentucky, and Colorado. These cases involved courts placed 
with insufficient buffer distance to neighbors and ad hoc mitigation treatments. 
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Richard  Lance  Willis
lance.willis@swanc.net

520 245-7092

Areas of Expertise:
• Physical and engineering acoustics
• Environmental Acoustics
• Noise Control
• Loudspeaker and microphone design and measurement
• Acoustical design of portable products

Work Experience:
    Spendiarian & Willis Acoustics & Noise Control LLC, Tucson, Arizona

Acoustical Consultant, November, 2009 to present
Engineering consulting services in the environmental acoustics and noise control fields

    Perception Acoustics LLC, Tucson, Arizona
Acoustical Consultant, November, 2005 to present

Engineering  consulting  services  in  the  loudspeaker,  environmental  acoustics,  and  noise
control fields

    Motorola, Inc., Advanced Product Technology Center, Plantation, Florida
Senior Staff Engineer, June, 2000 – November, 2005

Providing acoustical design and measurement tools and support for the development of two-
way radios and accessories

    Georgia Institute of Technology, Atlanta, Georgia
Graduate Research Assistant, May, 1994 - May, 2000

Project Experience:
    Site Planning (Spendiarian & Willis)

Acoustical  site  design for  numerous  projects  including  the  Telluride  festival  stage,  Tucson Water
Eastside  Service  Annex  rezoning,  The  Humane  Society,  Meridian  Engineering  asphalt  plant  and
reclamation center, Tucson Electric Power substation abatement design, Banner University Medical
Center  helipad  community  noise  impact  study  and  sound  insulation  design,  and  pickleball  noise
abatement at many recreation centers throughout Southern and Central Arizona. 

    Classroom Acoustics (Spendiarian & Willis)
Mechanical systems analysis and noise control for HVAC systems in schools. Spendiarian & Willis
performs the acoustical design for the majority of new schools in the Tucson area including LEED
certification. 

    Feedback Reduction in the CommPort BTE Wireless Earpiece (Motorola)
Feedback  is  a  problem  that  plagues  boomless  and  short  boom  microphones  used  in  telephony
accessories worn on the ear resulting in low receive audio levels delivered to the user. Gain margin in
the CommPort earpiece was improved by 17 dB by selecting more appropriate materials,  applying
equalization  at  frequencies  with  low  gain  margin,  and  improving  seals  in  the  sound  tube  and
microphone boot. 

    Oversight of High Efficiency 36 mm Speaker Platform Design (Motorola)
Managed the development of a new generation of high efficiency 36 mm speakers, coordinating the
effort  among multiple product development teams to meet specific  needs.  Took part  in the design
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process  by  performing  modal  analysis  on  the  cone  to  reduce  distortion  using  laser  vibrometry
measurements and redesigning the motor structure and voice coil using FEA to improve low frequency
performance and efficiency. 

    Rub and Buzz Detection (Motorola)
Conducted  an  investigation  into  methods  of  detecting  rub  and  buzz  in  microspeakers.  This  work
produced a new proprietary frequency domain detection method whose accuracy is comparable to the
Leonhard Research HARMONI algorithm. 

    Non-invasive Characterization of Viscoelastic Polymers (Georgia Tech)
Designed  and  constructed  in-plane  and  out  of  plane  laser  vibrometers  as  well  as  a  temperature
controlled chamber  for  non-invasive dynamic material  characterization of  microvoided viscoelastic
polymers. The experiment was also designed to incorporate a pressure chamber. Analysis included an
in-depth study of temperature and pressure effects on the complex dynamic moduli of a number of
material samples. Design issues encompassed achieving uniform piston motion on the PZT actuated
baseplate used to drive the sample, relieving residual stresses at the sample-baseplate bond caused by
pressurization, and automation of the experiment using LabVIEW. Technical skills required included
design and construction of the optical layout for the vibrometers and electronic components such as
phase-locked loops, power / bias supplies, and a high sensitivity, solid state thermostat.

    Sound Card-based Data Acquisition System (Motorola)
A data  acquisition  program with  a  graphical  user  interface  was  created  in  Matlab  for  measuring
transfer  functions (FRF’s),  electrical  impedance,  and power spectrums. The program can be called
from within other Matlab scripts and used as a function call to perform a measurement within a larger
measurement  procedure.  Time  response  windowing  was  used  to  remove  room  reflections.  Other
programs were created to do spectral analysis of single frequency stepped tone excitation data to study
nonlinear phenomena and to do Thiele-Small characterization of loudspeakers using the delta mass
method and a non-contact laser vibrometer measurement method. 

    Microphone Design Guidelines (Motorola)
Lead author and editor for Motorola’s internal guidelines for designing microphones into portable two-
way radios and accessories. 

    Designing Radio Acoustics for Wet Environments (Motorola)
Created  a  set  of  guidelines  for  product  engineers  to  use  in  the  design  of  speakers  grilles  and
microphone porting to insure the continuous operation of these transducers during blowing rain and
spray. Wrote the Motorola internal specification outlining the test procedure and performance metrics
for ship acceptance for two-way radios and accessories rated for use in wet conditions. 

    Acoustical Test Fixtures (Motorola)
Guided the construction and calibration of a new set of factory acoustical fixtures for testing speakers
and microphones in two-way radios and accessories. 

Education:
    Georgia Institute of Technology, Atlanta, Georgia

Ph.D. in Mechanical Engineering with Multi-disciplinary Certificate in Acoustics (December, 1999)
Major:  Acoustics and Vibrations Minor:  Numerical Methods
Thesis Topic:  Non-invasive Characterization of Microvoided Polymers under Controlled  

Static Pressure and Temperature Using Laser Doppler Vibrometry
Advisor:  Dr. Yves Berthelot
GPA:  4.0 / 4.0
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Master of Science in Mechanical Engineering (December, 1995)
Area:  Acoustics
Thesis Topic:  A Five Channel Laser Interferometer for Acoustic Materials Testing
Advisor:  Dr. Yves Berthelot
GPA:  4.0 / 4.0

Bachelor of Mechanical Engineering with High Honor (September, 1993)

    Pennsylvania State University, Distance Learning Program, State College, Pennsylvania (Spring, 2004)
ACS 498  Sound Quality (psychoacoustics and experimental design)

Special Skills:
Technical:  acoustic measurements, test system design
Computer:  Python, Cython, Matlab, iNoise acoustical simulation

Selected Publications and Conferences:
R. Lance Willis, Lei Wu, and Yves H. Berthelot, “Determination of the Complex Young and Shear 

Dynamic  Moduli  of  Viscoelastic  Materials,”  J.  Acoust.  Soc.  Am.  109  (2),  pp.  611-621  
(2001).

R.  Lance  Willis,  T.  Shane  Stone,  Yves  H.  Berthelot,  and  Walter  Madigosky,  “An  Experimental-
numerical  Technique for Evaluating the Bulk and Shear Dynamic Moduli of Viscoelastic  
Materials,” J. Acoust. Soc. Am. 102 (6), pp. 3549-3555 (1997).

R. Lance Willis, Lei Wu, and Yves H. Berthelot, “Measurements of the Dynamic Elastic Moduli of 
Viscoelastic Materials with Micro-inclusions,” J. Acoust. Soc. Am. 106 (4), p. 2178 (1999). 
[Presented at the 138 th meeting]

R. Lance Willis, T. Shane Stone, and Yves H. Berthelot, “A Laser-based Experimental-numerical  
Technique  for  Evaluating  the  Bulk  and  Shear  Dynamic  Elastic  Moduli  of  Viscoelastic  
Materials,” J. Acoust. Soc. Am. 101 (5), p. 3034 (1997). [Presented at the 133rd meeting]

R.  Lance  Willis,  T.  Shane  Stone,  and  Yves  H.  Berthelot,  “Acoustic  Material  Testing  by  Laser  
Interferometry,”  J.  Acoust.  Soc.  Am.  98  (5),  p.  2916  (1995).  [Presented  at  the  130th 
meeting]

Yves  H.  Berthelot,  Jacek  Jarzynski,  Hyun-Gwon  Kil,  Lance  Willis,  and  Ming  Yang,  “Laser  
Interferometry  for  Structural  Acoustics,”  J.  Acoust.  Soc.  Am.  97  (5),  p.  3347  (1995).  
[Invited paper presented at the 129th meeting]

Patents:
U.S. Patent 6,651,501 (2003) “Adaptive Equalizer  for Variable Length Sound Tubes Utilizing an  

Electrical Impedance Measurement” 

U.S. Patent 6,698,290 (2004) “Adaptive Equalizer  for Variable Length Sound Tubes Utilizing an  
Acoustical Time of Flight Measurement” 

U.S. Patent 7,016,503 (2006) “Adaptive Equalizer  for Variable Length Sound Tubes Utilizing an  
Acoustical Acoustic Pressure Response Measurement” 

U.S. Patent 7,668,332 (2010) “Audio Porting Assembly” to maintain microphone operability during 
exposure to rain and moisture
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Professional Societies:
Audio Engineering Society (1994 - 2021)
Acoustical Society of America (since 1994)
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