
THE NOISE CONSULTANCY, LLC 
309 VAN NESTE ROAD 
FLEMINGTON, NEW JERSEY 08822 
 
(908)237-0298                 noiseconsultancy@aol.com                      www.noiseconsultancy.com 
 
 
January 4, 2026 
 
Jessica Sharp, Administrator 
Wilmington Residents for Responsible Development 
442 Red Maple Lane 
Wilmington, OH 45177 
 
RE: Permit Application 
 AWS Data Center 
 1488 Highway 68 
 Wilmington, OH 
 
Dear Ms. Sharp, 
 
For this analysis I have reviewed the following materials, in part or in whole: 
 
 Clinton County Port Authority Data Center FAQs 
 Building C Permit Addendum 2025-10-27 
 Overall Site Plan 09/15/25 
 Video - Regular Meeting of the Wilmington City Council - December 4, 2025 
  
In addition I reviewed Wilmington’s Code of Ordinances, specifically: 
  
 Section 1135.05 Site plan review 
 Section 1151(m)(2) Noise  
 
I have also reviewed satellite imagery of the area on Google Earth. 
 
Executive Summary 
 
Eric Zwerling of The Noise Consultancy, LLC, (resume attached) has been requested by 
Wilmington Residents for Responsible Development to conduct an analysis of the above 
referenced application. 
 
Residents in close proximity to the proposed AWS Data Center are justified in their concerns 
regarding potential acoustical impacts. There is a paucity of publicly available information 
regarding sound sources, emissions levels, locations, etc., all which would be necessary for the 
public or the City of Wilmington to evaluate the unsupported statements made by the 
Executive Director of the Clinton County Port Authority at the December 4, 2025 Regular 
Meeting of the Wilmington City Council. In fact, he acknowledged that no acoustical studies 
had yet been conducted. He went on to make the unsupported statement that the facility would 
meet the Wilmington’s sound level limit of 55dBA. 

1



AWS Data Center 
Wilmington OH 

2 | P a g e  

 

 
The requirements for appropriate acoustical modeling are outlined including basic questions 
that need to be evaluated and the location of modeled receptors. 
 
There is a discussion regarding the need to remove the applicability of the exemption for stand-
by  generators [1151.04(m)(2)e.2.iv] in any Resolution applied to this site. 
 
The sound level limits in 1151.04 are A-weighted (dBA). The limitations of the A-scale, which 
de-emphasizes low frequencies and is an overall broadband measurement, are discussed. C-scale 
measurements are more sensitive to low frequencies and octave band measurements can be 
more discriminating in identifying a source. 
 
The Executive Director of the Clinton County Port Authority inferred that Wilmington’s limit 
of 55 dBA is restrictive (a “soft” level). Not particularly. This is discussed, as are other potential 
approaches, including a 1991 Planning Board resolution (attached) adopted in a somewhat 
comparable situation, which works. 
 
Apart from the limits in 1151.04, Section 1135.05 requires analyses for impact by both the 
Planning Commission and the applicant. The difference between compliance and impact 
analyses are discussed. 
 
Baseline ambient sound level measurements are discussed. 
 
Community Concerns 
 
The members of Wilmington Residents for Responsible Development are obviously justified in 
being concerned about the development of a large data center in such close proximity to your 
homes. One need only perform an internet search on the term “data center noise complaints” 
to see the number of facilities across the United States that are having an acoustical impact on 
their host communities, reported by reputable sources. Ironically, Google’s AI Mode 
summarizes the issue well from the perspectives of: noise sources; levels; health impacts; quality 
of life; and, regulatory gaps, amongst other noise-related concerns. 
 
Modeling 
 
There is no noise analysis offered in any document I reviewed. In fact, at the December 4, 2025 
Regular Meeting of the Wilmington City Council, the Executive Director of the Clinton County 
Port Authority noted that none had yet been conducted. Alex Beres stated that regarding 
studies and projections “we are just at the very start of the process, those things have not 
started or come up yet.” However, he did comment that there will be 40-foot berms and no 
“big fans” on the rooftops of the buildings. Physical size does not always indicate the sound 
power of a source. 
 
He offered an unsupported conclusion that the facility will meet Wilmington’s limit of 55 dBA 
[1151(m)(2) ]. Without extensive three-dimensional acoustical modeling that statement cannot 
be evaluated. 
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Modeling is required to evaluate the following questions: 
• In general, whether the equipment proposed for the site running at full load, modified 

by the remediation measures proposed, can meet the requirements applied by 
Wilmington (either in code or resolution) for all receptors within the modeled domain 

• Whether the discontinuity in the berm at Building C will have significant impact on the 
houses on Red Maple Lane and  Timber Glen Drive  

• Whether the sound emissions from Buildings N, O, P, Q and the Substation will flank 
around the west side of  the berm to impact upon residences on Willow Bend Drive and 
Meadow Ridge Circle 

• What is the acoustical impact on the residences to the south where there is no berm, 
including Southwind Blvd, Taylor Drive and Morris Avenue. If  the northern berms are 
topped with an acoustical wall to achieve the 40 foot stated elevation, the reflective path 
of  the interior of  the wall (if  it is not absorptive) has to be evaluated relative to the 
houses to the south. 

 
Such acoustical modeling should be performed with three-dimensional sound propagation 
modeling software based upon ISO 9613-2 (Acoustics – Attenuation of sound during 
propagation outdoors Part 2: Engineering method for the prediction of sound pressure levels 
outdoors) such as CadnaA (Computer Aided Noise Abatement; Datakutisk, Greifenberg, 
Germany), or SoundPLAN (SoundPlan GmbH, Backnag, Germany).  
 
Three-dimensional modeling includes all the topography, acoustically relevant buildings, 
sources, receptors and evaluated remediation strategies (i.e., sound barriers) in the modeled 
domain. The following inputs (assumptions) should be listed: 
 

• All significant sound sources 
• Designed maximum numbers of  units 
• Sound power (Lw) of  each source (and the source of  the Lw data) 
• Elevation assigned to each source 
• The location and elevation of  the proposed berm/barriers 
• Location and elevation of  each modeled receptor (which should include second floor 

bedroom windows, more on modeling/measurement location below) 
 
Receptor Locations 
 
Modeled receptors (and later compliance measurements) must not be limited to the abutting 
properties or the abutting property lines. Wilmington’s Section 1151(m)(2)d. 2&3 state that: 
 
 2. Measurement shall be taken, at the discretion of the Zoning Administrator, at the  property 
 line or anywhere beyond the property line of the source property. 
 
 3. The property used to collect the sound level measurement need not be contiguous to  the 
property creating the noise. 
 
Acoustical barriers are most effective when both the source and receptor are close to the 
barrier, and the barrier’s top is elevated relative to both. If, however, either or both are more 
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distant from the barrier or are themselves elevated, the barrier is less effective as the sound can 
“bend” over the barrier or flank around its edges.  
 
A receptor modeled at the northern property line at head height is deep in the acoustic shadow 
of the barrier. Thus, modeling should evaluate the sound levels at the second floor bedroom 
window into the surrounding neighborhoods to a distance to maybe 2000 feet, as a first 
approximation. 
 
At a very minimum any barrier must break the line of sight between the source and receptor to 
have any efficacy at all, and vegetation has little to no efficacy, unless it is several hundred feet 
wide and dense (ISO 9613-2 Annex A). 
 
Acoustical modeling scenarios presented may include routine operations but must also include 
reasonable worst-cast scenarios (i.e., hot humid day, with and without generators also 
operating). 
 
The applicant should make all electronic modeling files available as well as all input 
assumptions. The Township should engage an independent acoustical consultant to evaluate the 
modeling. Often, such analysis is funded through the applicant’s escrow account.  
 
The Noise Consultancy is not available for such service in this matter. 
 
Standby Generators 
 
There are a significant number of standby-generators proposed for this site. It is strongly 
advised that any Resolution governing this matter explicitly remove the exemption for the 
operation of emergency generators at this site [1151.04(m)(2)e.2.iv] 
 

e. Noise source exemptions. Certain noise sources shall be exempt from the standards contained 
within this subsection (2) subject to the following conditions: 
 
 2.  The following noise sources shall be exempted at all times: 
 
  iv.  Critical infrastructure, such as generators, utilized for emergency use  
  during electrical power outages for public and private entities and/or  
  persons; 

 
The muffling of such generators is a well-advanced science with many commercial options 
available to meet critical requirements such as hospital environments (e.g., search “hospital 
grade mufflers”). 
 
A regulatory oversight should not allow this sound source to be exempted at this site. 
 
A-weighting, C-weighting and Octave Bands 
 
In order to fully evaluate compliance and potential impact, the modeling output should be 
presented in dBA, dBC, and Octave Bands. 
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The sound level limits in 1151.04 are A-weighted (dBA). If Wilmington decides that this is the 
only applicable standard, then A-weighted modeling results would be all that is necessary to 
prospectively evaluate compliance. 
 
However, it should be understood that the A scale de-emphasizes low frequencies (which are 
emitted from some data centers) and does not allow for analysis of tonal sounds, as it is a 
broadband measurement (all frequencies at once). There are impacts that cannot be evaluated 
by an A-scale analysis alone, and Section 1135.05 requires analyses for impact by both the 
Planning Commission and the applicant.  
 

(e) Review Considerations. The Planning Commission shall review the site plan in the interest of 
public health and safety, as well as public convenience, comfort, prosperity, or general welfare, 
as applicable, by considering the following factors 
 

(3) To determine the impact on the public, including, but not limited to, the neighboring 
properties;  
(4) To ensure that new development contains elements of internal cohesiveness and 
factors that promote good neighborhood atmosphere; 
 

(f) Review criteria. The site plan review is conducted to determine anticipated impacts on the 
public health and safety, as well as the public convenience, comfort, prosperity, or general 
welfare, as applicable. Factors to be considered include those in Section 1135.05(e) (Review 
Considerations), and the following additional criteria: 
 

(16) Compliance with public health and safety. The application must provide plan of 
procedures to mitigate nuisances to surrounding areas such as, but not limited to, 
odors, excess noise, and/or unsanitary operations. Any externalities must be with the 
realm of public health, safety, and wellness. 

 
In order to properly evaluate the impacts from this facility, the low frequency sound levels need 
to be evaluated. A clearer understanding will emerge with both C-scale data (a broadband 
measurement, more sensitive to low frequencies) and octave band sound pressure levels to 
determine if there will be any significant tonal clustering of sources. 
 
A thorough impact analysis would also include an analysis of audibility within the residences. 
This can be included in the modeling. 
 
Baseline Ambient Measurements 
 
This is apparently a quiet rural environment. An impact analysis should include current baseline 
sound level measurements to acoustically characterize the neighborhood for comparison with 
the modeling output. The magnitude of increase between the pre-construction ambient sound 
levels and the sound levels during regular operations is an important determinant in community 
impact and response. 
 
Measurement locations should represent the receptor residences, and not be a residence’s curb 
or adjacent to S. South St (68) or W. Truesdell St (730).  
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Measurement metrics reported should include: Leq, L10, L90, Lmin, Lmax, for A-scale, C-scale 
and all 1/1 octave bands. Current laboratory calibration certificates for the equipment should be 
presented. 

Inadequacy of Wilmington’s limit of 55 dBA 

In his testimony before the Wilmington City Council, Mr. Beres noted that Wilmington’s limit 
of 55 dBA is a “soft level”, presumably meaning it’s a relatively low (protective) level. Not 
really.  

New Jersey, a state with its fair share of industry and densely populated neighborhoods, has a 
nighttime limit of 50 dBA for residential receptors (regardless of zone) (NJAC 7:29-1.2(a)2.i) 
and also has octave band sound level limits that are about 5-13 dB more restrictive (NJAC 7:29-
1.2(a)2.ii), depending on the octave, when converted to their A-scale equivalent. 

State of New Jersey 
NJAC 7:29-1.2(a)2.ii 
Permissible Limits 22:00-07:00 
Hz 31.5 63 125 250 500 1000 2000 4000 8000 
dB 86 71 61 53 48 45 42 40 38 

To extend the example, in 1991 when Bristol Meyers Squibb proposed a major facility with 
extensive cooling demands adjacent to residences in a quiet rural setting, Lawrence Township 
New Jersey approved the development with Resolution 15-91 (attached) governing the site and 
establishing sound level limits that were 10 dB more restrictive at all frequencies than the limits 
at NJAC 7:29-1.2(a)2.ii). Lawrence Township understood that the 7:29 limits were not 
protective enough for their residents when addressing a large industrial development with a lot 
of cooling in close proximity to residences.  

Lawrence Township NJ Planning Board 
Resolution 15-91 
Permissible Limits 20:00-07:00 
Hz 31.5 63 125 250 500 1000 2000 4000 8000 
dB 76 61 51 43 38 35 32 30 28 

The resolution is comprehensive including provisions addressing unannounced quarterly and 
complaint testing funded by the applicant and enforcement. My firm has provided those 
services to Lawrence Township for the past 20+ years. (The Noise Consultancy is not available 
for such service in this matter. I just wanted to note that this is a live, working Resolution). 

Broadband (measuring all frequencies at once) A-scale limits and measurements would not 
work for this application. The A-scale de-emphasizes low frequencies. In addition, it can be 
problematic when there are summer insects, at a time when cooling demand can be highest. 
High-frequency emissions from the insects could mask the facility’s low-frequency emissions. I 
say this from experience. In contrast, the selective nature of octave band measurements allows 
focused analysis of the low- and mid-band frequencies.  

6



AWS Data Center 
Wilmington OH 

7 | P a g e
Broadband C-scale measurements and modeling are more sensitive to the lower frequencies 
that may be emitted from such a facility, so from that perspective they would have value in an 
impact analysis. However, they may suffer the same insect-masking issue in the summer, and 
could thus be problematic in a compliance measurement situation. I have not reviewed our data 
from that perspective. 

The limits in Lawrence Township’s Resolution 15-91 are substantially the same as those 
proposed by Nelson Acoustics in an analysis conducted for Prince Georges County VA 
(attached) based upon current impact research and guidelines. The limits diverge at the lowest 
frequencies, 31.5 Hz and 63 Hz, where Mr. Nelson recommended levels that were 16 dB and 6 
dB lower in those octaves respectively. As noted, Mr. Nelson’s analysis was based upon much 
more current impact research than Lawrence’s1991 resolution and the NJAC 7:29 levels 
adopted in 1974, upon which the resolution was based.  

Nelson Acoustics 
Memorandum Report 1618-01 
Prince William County Noise Ordinance Update - Basis and Background 
Table 4: Nighttime Limit Spectrum - Recommended 
Hz 31.5 63 125 250 500 1000 2000 4000 8000 
dB 60 55 50 45 40 36 33 31 30 

Regardless, if Wilmington desires to protect its residents more effectively than would be the 
case with the limit in 1151.04, it is my opinion that the limits and provisions in Resolution 15-
91 would be adequately protective in this matter, and they have proven to be workable.  It’s 
actually reassuring to see that Nelson essentially confirmed Lawrence’s limits 34 years later, in 
addition to what we’ve seen on the ground.  

That said, If Wilmington desires to impose no further limits than those in 1151.04, I did not see 
any enforcement or penalty provisions within 1151.04. I may well have missed them, or they 
may appear elsewhere. They are necessary. They appear in Resolution 15-91. If the applicant 
declines to share the electronic modeling and input data as proprietary, an enforcement 
provision becomes even more important. 

Sincerely, 

Eric M. Zwerling, M.S., INCE 
President 
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August 03, 2025 
 
To: Prince William County, VA, Board of Supervisors 
 
Memorandum Report 1618-01: Prince William County Noise 
Ordinance Update - Basis and Background 
 
EXECUTIVE SUMMARY 
 
Nelson Acoustics was engaged in September 2024 to assist Prince William 
County (PWC) in updating its Noise Ordinance by providing insight from 
extensive experience and references to the noise control engineering 
literature.  The goal of the update is to set limits for steady noises that 
persist with little change for extended periods of time, a common feature of 
electro-mechanical and industrial equipment.  The purpose of this 
Memorandum is to educate the PWC Board regarding the technical basis for 
the Ordinance update under consideration. 
 
The current noise Ordinance effectively addresses intermittent noise sources 
commonly experienced in suburban communities.  However, new industrial 
installations are increasingly being located near residential areas in PWC.  
The current Noise Ordinance limits may not be able to address this “steady 
tonal sound” because of round-the-clock operation with near-constant sound 
levels and the potential for excessive low-frequency noise.   
 
The proposed Ordinance update characterizes this noise type as “steady tonal 
sound” and defines it as: 
  

Steady tonal sound means a sound characterized by a droning nature 
and which may be referred to as a whine, hum, rumble or buzz, which 
may either be broadband or include a single frequency or a narrow 
cluster of frequencies, Such sound sources include, but are not limited 
to, heating, ventilating or air-conditioning units, refrigeration units, 
transformers and backup generators.  The sound level from the source 
must remain essentially constant for the duration of any given 
measurement.   

 
The experience of noise annoyance depends on both objective (measurable) 
and subjective (perceptual) factors including sound level, sound spectrum, 
sound characteristics, accustomed background noise levels and degree of 
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change from those levels, time of day, neighborhood type, the history of how 
the noise came to be, it’s perceived significance for the future, and 
interactions with the person or organization creating the noise.   
 
“Compatible”, “Marginally Compatible”, and “Incompatible” noise levels are 
well established in engineering standards and the noise control engineering 
literature for transportation noise and “typical” community noise sources.  
The relationship between sound levels and community response in various 
neighborhood types has also been studied in detail.  These concepts are 
adapted for constant-level noise.   
 
Because the new limits are part of an enforceable regulation for criminal 
conduct, they are set at the edge of Incompatibility with suburban residential 
living.  As such it should be clear that compliance does not equate to silence, 
nor will it necessarily eliminate annoyance or complaints, and should not be 
confused with a “good neighbor” prescription.  
 
The new limits consist of not-to-exceed octave band sound pressure levels 
applied to steady noise.   They are based on currently observed sound levels 
in unaffected PWC residential areas combined with compatibility-based 
guideline spectra. The levels are low enough that residents who have not 
been previously overexposed should find the situation manageable, and high 
enough to avoid classifying currently unaffected suburban neighborhoods as 
“out of compliance”.   
 
(External references are denoted by square brackets [Ref. x] and are listed at 
the end of the document.  Internal footnotes are denoted by superscriptx 
which appear in most cases at the bottom of the page where they are 
indicated.) 
 
 
1. SOUND LEVELS COMPATIBILE WITH RESIDENTIAL LIVING 
 
Environmental noise has historically been evaluated in terms of the 
“equivalent average A-weighted sound level”, LpA,eq.  The A-weighting filter 
approximates the perceived sensitivity of human hearing to low- and 
moderate-level pure tones1.  The equivalent average sound level has the same 
energy as the average energy observed during the measurement period.  This 
approach is used for both brief and longer-term noise measurements.   
 

 
1 Speaking broadly in musical terms, A-weighting emphasizes “treble clef” sounds (above 
middle-C) and de-emphasizes “bass clef” sounds (below middle-C).  A-weighted 
measurements regularly underestimate the impact of low-frequency noise which can be 
problematic because it is more easily transmitted into residences.  
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Long-term community response to noise has historically been evaluated using 
the weighted2 “equivalent average day-night sound level”, Ldn  [Ref. 1].  The 
Ldn approach successfully tracks community response to transportation noise 
in urban areas.   Additional modifiers (“adjustments”) account for heightened 
community response in other contexts and when objectionable noise 
characteristics are present.   
 
The American National Standard ANSI S12.9 Part 5 defines an adjusted 
sound level above 60 Ldn as incompatible with urban residential living 

[Ref. 2].  Suburban and rural communities are more sensitive by 5 and 10 dB 
respectively [Ref. 1,2,3], so the unadjusted compatibility limits for those 
neighborhood types are 55 and 50 Ldn, respectively3.  
 

Table 1: Day-Night Sound Levels compatible with residential living  
 

 Compatible Marginally 
Compatible 

Incompatible 

Urban ≤ 55 55 – 60  > 60 
Suburban ≤ 50  50 – 55 > 55 

Rural ≤ 45 45 – 50  > 50 
 
Prince William County comprises all three neighborhood types.  With an 
approximate overall population density of 1,400/square mile, PWC can be 
categorized between “quiet urban/normal suburban residential” and “quiet 
suburban residential”.  The expected pre-existing Ldn for that population 
density is 50 Ldn [Ref. 4].  Incompatibility, for the purposes of this project, is 
therefore based on the limit for suburban residential living: 55 Ldn. 
 
2. CURRENT LIMITS APPLIED TO STEADY NOISE 
 
The day-night sound level associated with a round-the-clock steady sound 
meeting the current nighttime limit (55 dBA) would be 62 Ldn, clearly 
incompatible with all three neighborhood types.   The strongest contribution 
to annoyance for a constant-level noise occurs during nighttime hours. 
Table 2 gives some insight into how this weighted average is calculated4.   

 
2 where 10 dB is added to LpA,eq measured at night (10 pm to 7 am), 5 dB is added to LpA,eq 
levels measured on weekend days (7 am Saturday to 10 pm Sunday); and LpA,eq levels 
measured during weekdays remain unchanged. 
3 Further references in this document will be to unadjusted Ldn. 
4 The time-of-day weightings reflect heightened sensitivity to noise, and the hours-per-week 
weightings are related to the fraction of a week each sensitivity factor is in effect.  The 
contribution for each period is the arithmetic sum of LpA,eq and the corresponding weighting 
factors. The contributions are then combined by decibel addition [1].  The Ldn for a constant-
level sound can be estimated by adding 7 dB to the A-weighted sound level.  Values in 
Table 2 are rounded to the nearest whole decibel. 
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Table 2: Median Percent Highly Annoyed at 65 Ldn 
 

Period LpA,eq Weighting 
Time of Day 

(dB) 

Weighting 
Hours/Week 

(dB) 

Contribution 

Weekday 
55 

+ 0 -4 51 
Weekend + 5 -7 53 

Night + 10 -4 61 
Ldn    62 

 
Large mechanical equipment tends to include a significant amount of low-
frequency noise (LFN). Even a moderate amount of LFN would raise the 
effective Ldn from 62 to an adjusted 65 Ldn5 [Ref. 1].  Thus, the current 
nighttime regulation could allow a constant mechanical equipment noise with 
impact equivalent to 65 Ldn or greater. 
 
The long-term response of communities to 65 Ldn can be forecast [Ref. 1] as 
the percentage of persons “highly annoyed”6.   The initial response to a new 
intrusive noise, especially if public relations are poor, is equivalent to 
increasing the Ldn by an additional 5 dB [Ref. 1,3].   
 

Table 3: Median Percent Highly Annoyed at 65 Ldn 
 

 Long-term New 
Urban 15 % 25 % 

Suburban 25 % 40 % 
Rural 40 % 55 % 

 
Some communities may be more sensitive than the median values tabulated 
above.    
 
From the foregoing it should be clear that a constant 55 dBA industrial noise 
introduced into a suburban environment would elicit numerous, strong 
complaints despite being acceptable under the current Ordinance.   
 
 
 
 

 
5 Using methods described in Annex D of the 2005 version of [1], a moderate low-frequency 
sound level LLF  of 65, which might often occur in conjunction with LpA 55, is equivalent to 
adding 62 Ldn to the previous total: in decibel math, 62 + 62 = 65 Ldn. 
6 Broadly speaking, “highly annoyed” suggests persons willing to go beyond making sporadic 
individual complaints.  This may take the form of sustained opposition to current or future 
similar noise sources through group social, political or legal action.   
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3. DEVELOPING THE OCTAVE-BAND CRITERIA 
 
The increasing size and power of modern mechanical equipment brings with 
it increasing low-frequency noise (LFN) emission.  Complaints about LFN 
typically arise indoors where the building structure filters out the higher 
frequencies.  What remains is a disproportionately bass-heavy sound 
spectrum sometimes characterized as “rumble”.  If in addition the noise does 
not abate at nighttime the experience of intrusive noise is heightened.  
Listeners may associate it with something large, powerful, unrelenting, and 
unwelcome just outside while trying to sleep. 
 
The recommended criteria are expressed in terms of a octave-band outdoor 
limit spectrum for daytime and for nighttime.  Octave band analysis is 
necessary to account for the frequency-dependent sensitivity of human 
hearing.    
 
The limit spectra represent the convergence of two complementary 
approaches to defining Incompatibility: 
 

• Identify octave-band levels likely to cause significant complaints in 
unaffected residential areas, based on a 5 dB departure from 
measurements made around PWC.  

• Identify octave-band spectra at the edge of Incompatibility based on 
guidance from the engineering literature.  

 
In the first approach, community reaction to intrusive noise is due in part to 
the increase from accustomed background sound levels.  A 5 dB increase is 
associated with “widespread complaints” [Ref. 3].  Thus, a spectrum 5 dB 
greater than the observed median sound levels7 provides a reference point for 
Incompatibility over a representative portion of the County.  
 
The second approach makes use of two guideline documents: 

• The Composite Noise Rating [Ref. 5] was introduced in the 1950s and 
was applied successfully to a wide variety of noise sources, including 
industrial sources.  It was updated and promoted by Laymon Miller of 
BBN in the “Noise Course” notes [Ref. 6].  It defines a family of 
“balanced” environmental noise spectra and a method for forecasting 
community response.   

• Research into the effects of LFN over the ensuing years have led to 
more stringent recommendations.  A recent German (DIN) standard 
[Ref. 7] defines a method for evaluating LFN relative to recommended 
levels for residential living.   

 
 

7 16 locations during daytime and 8 locations during nighttime, selected by County staff. 
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The DIN evaluation is used in the 31.5, 63 and 125 Hz bands8.  The CNR 
evaluation is used in the bands centered at 250 Hz and above.  Their values 
are spliced into a single row in Tables that follow.  
 
The resulting recommended limits are such that higher levels would be 
incompatible with residential living, and lower levels would cause an 
increasing number of “false positives” and more difficult enforcement 
measurements.   
 
3.1 Nighttime Limit Spectrum 
 
The nighttime limit spectrum (Table 4) roughly equals the higher of the 
values arrived at using the two approaches.  In other words, the limit 
spectrum is based on the DIN and CNR guidelines unless higher levels could 
be justified based on pre-existing levels.   
 

Table 4: Nighttime Limit Spectrum 
 

 Octave Band Center Frequency [Hz] 
 31.5 63 125 250 500 1000 2000 4000 8000 
Recommended 60 55 50 45 40 36 33 31 30 
Median + 5 dB 53 55 50 42 39 37 33 31 25 
DIN/CNR 61 53 47 45 41 36 33 30 28 

 
 
The LFN limits (31.5, 63 and 125 Hz) based on the DIN standard are 
collectively 3 dB above the nighttime “reference level” below which significant 
residential LFN problems are avoided.  The contribution to each of the octave 
bands to annoyance is roughly equal.   
 
The CNR limits (250 Hz and above) are the arithmetic average of the “b” and 
“c” source curves.  “Sporadic complaints” are forecast for a spectrum equal to 
these levels in any octave band, with “widespread” complaints possible if LFN 
is perceived as annoying.   
 
The difference is split at 500 Hz and a more permissive value is included at 
8000 Hz to better handle biogenic sounds (e.g., insects, etc.).  The limit is 

 
8 Low frequency noise as evaluated in one-third octave bands according to the DIN standard 
covering the range 8 Hz to 100 Hz.  Because significant mechanical equipment noise has not 
been observed below the 31.5 Hz band, the 8 Hz and 16 Hz octave bands have not been 
included in the recommended limits.  
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reduced slightly at 31.5 Hz to reduce below 50% the number of indoor 
listeners able to detect sound in that band9 [Ref. 8].   
 
3.2 Daytime Limit Spectrum 
 
The daytime limit spectrum (Table 5) roughly equals the higher of the values 
arrived at using the two approaches.  In other words, the limit spectrum is 
based on the guidelines unless higher levels could be justified based on pre-
existing levels.   
 

Table 5: Daytime Limit Spectrum 
 

 Octave Band Center Frequency [Hz] 
 31.5 63 125 250 500 1000 2000 4000 8000 
Recommended 65 60 55 50 45 41 38 36 35 
Median + 5 dB 61 60 54 48 43 41 38 33 23 
DIN/CNR 66 59 52 50 46 41 38 35 33 

 
The LFN limits (31.5, 63 and 125 Hz) are set 5 dB above the nighttime 
spectrum.  The contribution to each of the octave bands to annoyance is 
roughly equal.  This is 2 dB below the “reference level” for daytime, in 
consideration of the needs of day sleepers (e.g., firefighters, police, medical 
personnel).   
 
The CNR limits (250 Hz and above) are the arithmetic average of the “c” and 
“d” source curves.  “Sporadic complaints” are forecast for a spectrum equal to 
these levels in any octave band if LFN is perceived as annoying.  
 
Modifications of 1 dB are made at 125 Hz, 500 Hz, and 4000 Hz to parallel 
the nighttime spectrum, exactly 5 dB higher. A more permissive value is 
included at 8000 Hz to better handle biogenic sounds (e.g., insects, etc.).  The 
limit is reduced slightly at 31.5 Hz to avoid perceptible vibration [Ref. 9], 
particularly in windows10.   
 
3.3 Comparing Outdoor Sound Levels to LpA,eq and Ldn  
 
A sound spectrum exactly equal to the recommended criterion in each octave 
band would result in the following overall sound levels: 

 
9 An outdoor sound level 60 dB in the 31.5 Hz octave band corresponds to approximately 
49 dB indoors.  If concentrated in the 40 Hz 1/3-octave band (the most sensitive within the 
31.5 Hz octave band) approximately 40% of the population would be able to detect the sound.  
10 66 dB is reported as the threshold for feelable window vibration in the 25 Hz 1/3-octave 
band (the most sensitive within the 31.5 Hz octave band) [9].  
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• 43 dBA during nighttime, and 
• 48 dBA during the daytime 

This is 12 dBA more stringent than the current regulation of 55 dBA night, 
60 dBA day.   
 
A round-the-clock constant-level sound conforming to each of the nighttime 
octave band limits (43 dBA) would correspond to 50 Ldn. However, the A-
weighted outdoor level formulation does not address LFN.  The low-frequency 
portion of the same spectrum has an equivalent effect as 55 Ldn.  Decibel 
addition of 50 Ldn and 55 Ldn gives a total of 56 Ldn. 
 
The 56 Ldn overall result is compared to the 65 Ldn calculated above as 
possible for the current Ordinance, revealing that the new regulation is the 
equivalent of 9 Ldn points more restrictive.  Significantly lower rates of 
annoyance are forecast.  
 

Table 6: Median Percent Highly Annoyed at 56 Ldn 
 

 Long-term New 
Urban 5 % 10 % 

Suburban 10 % 15 % 
Rural 15 % 25 % 

 
As a practical matter, noise control designers typically observe an 
engineering safety factor of at least 3 dB.  Furthermore, it’s uncommon to 
exactly “fit the curve” – surplus noise control (i.e., lower sound levels) is 
usually unavoidable in some bands to achieve the desired result in one 
particularly difficult frequency range.  Thus, a facility designed to comply 
with this Ordinance can be expected to have an overall sound level several 
decibels below those given above.   
 
3.4 Comparison to indoor noise guidelines LpA and NC 
 
The Ordinance regulates outdoor noise levels.  Indoor noise levels are 
inferred by subtracting the typical outdoor-indoor level difference (Noise 
Reduction or NR) for wood frame residential structures (with windows open 
roughly 2 inches) [Ref. 1]: 
 

Table 7: Attenuation of Typical Residence 
 

 Octave Band Center Frequency [Hz] 
 31.5 63 125 250 500 1000 2000 4000 8000 
NR (dB) 11 15 19 21 23 25 25 25 30 
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Estimated overall indoor sound levels can then be calculated and compared to 
two indoor noise guidelines, LpA and NC rating.  
 
The World Health Organization (WHO) recommends indoor sound levels less 
than 30 dBA to facilitate sleep [Ref. 10].   
 
Recommended indoor noise levels due to operation of HVAC and other 
building systems are given in ANSI Standard S12.2 [Ref. 11].  The guideline 
for residential bedrooms is NC-25.  For comparison, NC-15 is the guideline 
for broadcast facilities such as TV studios.     
 
The highest possible indoor LpA and NC ratings are calculated by subtracting 
the attenuation of a typical residence from an outdoor sound spectrum 
exactly equal to the recommended outdoor criterion in all octave bands:  
 

Table 8: Highest Possible Indoor Overall Sound Levels 
 

Period LpA NC 
Day  27 16 
Night  22 10 

 
The quantity of noise is therefore expected to be typical for air-conditioned 
residences and compatible with sleep.  If the character of the intruding noise 
is deemed objectionable, it’s possible that masking noise could be employed 
and effective without becoming itself objectionable.   
 
Noise just complying with the criterion spectrum has the potential to be 
audible in an otherwise quiet home and external environment.  While 
audibility does not necessarily mean a noise is unacceptable, listeners form 
their individual opinions based on a variety of factors including the human 
brain’s reflexive ability to focus attention on sounds.   
 
3.6 Comparison to other regulations 
 
The new limit spectra are compared to other octave-band regulations in 
Tables 9 and 10.  A variety of measurement and averaging schemes are used 
in evaluating them, so the comparisons are not strictly “apples to apples”.  
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Table 9: Comparison to other octave band limits, Nighttime 
 

NIGHT 31.5 63 125 250 500 1000 2000 4000 8000 
Proposed 60 55 50 45 40 36 33 31 30 
Warrenton --- 59 55 49 43 37 33 29 25 
Illinois* 63 61 55 47 40 35 30 25 25 
Oregon 65 62 56 50 46 43 40 37 34 
New 
Jersey 

86 71 61 53 48 45 42 40 38 

* based on the most restrictive Illinois property designation 
 

 
Table 10: Comparison to other octave band limits, Daytime 

 
DAY 31.5 63 125 250 500 1000 2000 4000 8000 
Proposed 65 60 55 50 45 41 38 36 35 
Warrenton --- 64 60 54 48 42 39 34 30 
Illinois* 72 71 65 57 51 45 39 34 32 
Oregon 68 65 61 55 52 49 46 43 40 
New 
Jersey 

96 82 74 67 63 60 57 55 53 

* based on the most restrictive Illinois property designation 
 

 
4. Related Topics  
 
4.1 Extracting the Source Contribution from the Total Sound 
 
The Ordinance governs the contribution of noise from a particular source.  
This prevents a facility from being penalized for noise generated by others or 
already present in the environment.   
 
In most cases the source contribution will be established by subtracting the 
ambient sound levels11 without the source operating (either by turning off the 
source or by measuring at a suitable proxy location) from the total sound 
level12 with the source included.  If the difference between the total sound 
(TS) level and ambient sound (AS) level is greater than 3 dB, the source 
contribution (SC) can be computed as [Ref. 4]:  
 

𝑆𝐶 = 10 log!"(10".!$% − 10".!&%) 
 

11 Ambient sound refers to pre-existing sounds generally present in the area, excluding the 
sound source under investigation and intermittent extraneous sounds.   
12 Total sound comprises both the ambient sound and the sound source under investigation, 
excluding extraneous sounds.   
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If the 3 dB differential is not achieved in a particular band or for overall 
sound level, the source contribution cannot be accurately determined, and the 
situation is deemed unenforceable.  
 
The minimum 3 dB differential occurs when the source and ambient levels 
are numerically equivalent13.   In other words, the ambient level is the de 
facto criterion when it is higher than the Ordinance criterion.  It’s possible for 
residents to be able to perceive the noise source separately from the ambient 
even when the overall source sound level is less than the ambient.  This is an 
unfortunate consequence of the fact that the human brain is far more 
sophisticated than a sound level meter.  
 
4.2 Lower criterion levels 
 
Some members of the community expressed a desire to mandate even lower 
sound levels.  Criterion levels would have to be reduced by about 5 dB to 
produce a significant shift in community reaction.  Rural residents would be 
the primary beneficiaries of this approach, but diminishing returns are 
apparent in other areas.  
 
The lowered criterion would approximate the median measured spectra, 
which means (by definition) that in any given band the ambient would equal 
or exceed the lowered criterion at half of the evaluated locations.   In these 
areas the ambient would be the de facto criterion (see discussion above); the 
lowered criterion values would not be fully enforceable. Residents might find 
it frustrating that enforcement is not possible against a noise that they may 
be able to perceive. 
 
Measurements supporting enforcement would also become more complex.  
The number of potential ambient sources whose contributions need to be 
accounted for and avoided or subtracted out increases exponentially, and 
more exotic windscreens or lower maximum windspeeds would also be 
required to support low-frequency measurements.  
 
Finally, existing facilities not currently generating complaints would be more 
likely to be categorized as non-compliant (“false positives”).  Concern was 
expressed that such businesses would find themselves in an uncertain state 
and that businesses typical in suburban areas would have more difficulty 
complying with the Ordinance in quiet areas, inhibiting natural growth.  In 
addition, a larger proportion of new and/or expanding facilities would require 

 
13 The addition of two equal sound levels yields 3 dB greater than the original level.  This 
happens because decibels are logarithmic expressions of sound energy - doubling the energy 
corresponds to a 3 dB increase.    
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noise control plans, each of which would involve more complexity and higher 
cost that might be difficult to justify.  
 
4.3 Higher criterion levels 
 
Objections may arise that the criterion is too stringent and that criterion 
levels should be higher.  This objection would suggest that a greater degree of 
Incompatibility should be accommodated before enforcement takes place.  In 
such a scenario a rapidly increasing number of people would be highly 
annoyed for each decibel increase, especially in quiet areas.   Indoor daytime 
sound levels could rise above 30 dBA, affecting day sleepers like firefighters, 
police, and medical personnel.  In other words, Ldn > 55 serves as an 
inflection point for additional negative community reaction.   
   
 
5. CONCLUSION 
 
Recommended criteria for constant-level industrial and electro-mechanical 
equipment noise (“steady tonal sound”) have been developed specifically for 
PWC during this project.  They have been derived with extensive reference to 
well-known guidelines and engineering standards as well as samples of 
existing sound levels believed to be common within Prince William County.   
The criterion levels fall into a narrow range where higher levels would be 
incompatible with residential living and lower levels would cause an 
increasing number of “false positives” and more difficult enforcement 
measurements.  Particularly in lower frequency bands the criterion values 
are notably more stringent than other regulations due to the inclusion of 
recent research on low-frequency noise annoyance.  
 
Effective noise control planning should be required in advance to avoid 
situations in which a facility causes excessive noise as it initially comes 
online.  Residents thus over-exposed may develop enhanced sensitivity to 
noise, requiring even more noise control to achieve a satisfactory result after 
the fact.   
 
It is hoped that these recommendations will provide Prince William County 
with a robust, enforceable criterion that balances the needs of residents with 
future growth.  In addition, it is hoped that these criteria will provide clarity 
for facility designers seeking to identify noise control needs well in advance of 
construction and operation.   
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The recommendations described in this memorandum have been specifically 
tailored to the needs and conditions of Prince William County, VA.  While it 
is believed the methods described herein might be generally applicable, the 
limit spectra are not portable: detailed study would be needed to adapt them 
for other municipalities on a case-by-case basis.   
 
NELSON ACOUSTICS (Member NCAC) 
www.nelsonacoustical.com  

     
David A. Nelson, INCE Fellow, INCE Board Certified 
Principal Consultant  
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                     Rutgers - The State University of New Jersey 
  
1999-Present    President - The Noise Consultancy, LLC 
            Noise Consultant/ Expert Witness (Since 1992) 
                [Expert for the Defendants, City of New York Law Department - 

United States District Court for the Southern District of New York] 
               
1993-Present   Noise Enforcement Expert - New Jersey Department of Environmental       
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New Jersey Department of Environmental Protection 
 

2010-2022 Board of Education, Chair – Green Committee  
Readington Township, New Jersey 

 
2001-2018 Committee Member - Technical Study Group on Community Noise 
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Noise Technical Assistance Center. 
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Zwerling, E.M. 1997. Community Noise Enforcement: A Mature Technology. Hearing 
Rehabilitation Quarterly. 22:4, 4-8+. 

Zwerling, E.M., D. Pinto, P. Hanna, J. Lepis, B. Turpin. 1997. Local Noise Enforcement Options 
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Sciences Institute. Public Education and Risk Communication Division. 

Zwerling, E.M. 1996. Turning Down the Volume: Effective Strategies for Community Noise 
Enforcement. The Police Chief. V. 63, Dec. 53-59. 

Zwerling, E. M. & B. J. Turpin. 1996. Community Noise Enforcement: Reviving a Moribund 
Program or Developing One Anew. Proceedings of Noise-Con 96, The 1996 National Conference 
on Noise Control Engineering. 955-960. 

Zwerling, E.M. 1996. Community Noise Pollution Certification and Assistance. Home page for 
Rutgers Noise Technical Assistance Center. http://www.envsci.rutgers.edu/org/rntac/ 

RESEARCH PROJECTS (at Rutgers University, as P.I. or Co-P.I.) 

"Assistance Regarding Noise Standards for Wind Turbines on Farms," Granting Agency:  New 
Jersey State Agricultural Development Commission (SADC), 2011 - 2015.   

"Assistance Regarding Noise Standards for Photovoltaic Installations on Farms," for New Jersey 
State Agricultural Development Commission (SADC), 2010.   

"Railroad Noise in Teaneck, New Jersey" Granting Agency:  United States Environmental 
Protection Agency, 2005 - 2009.   

"Road Noise Educational Outreach Program," Granting Agency: New Jersey Department of 
Transportation, 2002.   

CONFERENCE PRESENTATIONS 

Noise enforcement programs and codes - What works and what doesn’t. New Jersey Environmental 
Health Association Annual Conference. Atlantic City, NJ. March 2, 2025 

Noise enforcement programs and codes - What works and what doesn’t. Invited Keynote. National 
Academy of Engineering. Technology for a Quieter for a Quieter America. Washington, DC. 
October 30, 2024 

Community Noise Control: Reviving a Moribund Program or Creating One Anew. International 
Code Council 2013 Conference. Atlantic City, NJ. September 30, 2013. 
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Emerging Noise Issues: Emergency Generators and Beach Bars. Invited Presentation. New Jersey 
Environmental Health Association Annual Public Health Conference. Atlantic City , NJ March 5, 
2013. 

Must we regulate civility? Yes, unfortunately. But, is it effective? Invited lecture.  
stillspotting (  ) nyc . Guggenheim Museum. New York City. October 9, 2012. 

Analysis of the "Plainly Audible" Standard for Noise Ordinances. Proceedings of Inter- Noise 2012. 
Institute of Noise Control Engineering. August 22, 2012. 

Proactive Regulation Engenders Creative Innovation - Quieting the Jackhammer. Invited Paper.  
Proceedings of Noise-Con 2010. Institute of Noise Control Engineering. Baltimore, MD, April 20, 
2010.  

Environmental Health and Noise: Issues and Answers. Invited Presentation. New Jersey Environmental 
Health Association Annual Public Health Conference. Atlantic City , NJ March 3, 2008. 

Noise Primer For Legal Professionals. Invited Presentation. New York State Bar Association 
Environmental Law Section Fall Meeting. Saratoga Springs , New York . October 13, 2007. 

How to Control Noise Pollution in Your Community. Invited Presentation. 90th Annual Conference -
New Jersey State League of Municipalities. Atlantic City , NJ November 15, 2005. 

Regulatory Scheme for Noise Enforcement in New Jersey . Invited Paper. 150th Meeting - Acoustical 
Society of America . Minneapolis , MN October 17-21, 2005. 

Noise Enforcement in Cities. Invited Paper. 147th Meeting - Acoustical Society of America . New 
York , New York May 24-28, 2004. 

Training as a Critical Component of Successful Noise Enforcement Programs. Invited Paper. 147th 
Meeting - Acoustical Society of America . New York , New York May 24-28, 2004. 

Community Noise Impacts. Invited Presentation. Topics in Public Health. New Jersey Department of 
Health and Senior Services. April 16, 2003. 

Characteristics of Successful Local Noise Enforcement Programs. Invited Paper. First Pan-
American/Iberian Meeting on Acoustics. Jointly Sponsored: Acoustical Society of America , the 
Iberoamerican Federation of Acoustics and the Mexican Institute of 
Acoustics. Cancun , Mexico .Dec 2-6, 2002. 

Community-Based Environmental Noise Management, Invited Panelist; The Role of State and Local 
Governmental Agencies in Noise Abatement and Control, Invited Panelist. Inter-Noise 2002, The 
2002 International Congress and Exposition on Noise Control Engineering. Dearborn , MI Aug. 19-
21, 2002. 

Community Noise Regulation and Enforcement: Theory and Practice. American Association of 
Code Enforcement. 4th Semi-Annual Education Conference. Bowie , MD. May 1-3, 2002. 

Regulation of Amplified Sound Sources. Noise-Con 2000. Acoustical Society of America/Institute 
of Noise Control Engineering. Newport Beach , CA. December 3-5, 2000. 
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Writing and Enforcing a Noise Ordinance. Michigan Municipal League Annual Convention. 
Nuts and Bolts of Writing a Noise Ordinance. Michigan Association of Municipal Attorneys Annual 
Conference. Macinac Island , MI , September 28-30, 2000. 

Municipal Noise Regulation - Theory and Practice. International Municipal Lawyers Association, 
Mid-Year Seminar. Washington , D.C. April 9-11, 2000. 

Effective Strategies for Community Noise Enforcement: 
 Michigan Municipal League 9th Annual Education Conference. Mt. Pleasant, MI. 

         March 11, 1998. 
   The Association of Towns of the State of New York , Annual Meeting, 
        Educational Training Courses. New York City , February 16, 1998 . 

       American Association of Code Enforcement 8th Annual Business and Educational 
        Conference. Hagerstown , MD , October 20-25, 1997. 

Community Noise Enforcement: Reviving a Moribund Program or Developing One Anew. Noise-
Con '96, The 1996 National Conference on Noise Control Engineering, Seattle, WA, September 29-
October 2, 1996. 

NOISE ENFORCEMENT CERTIFICATION COURSES TAUGHT 

        Community Noise Enforcement 
        Vehicular Noise Enforcement 
        Vehicle Sound Reproduction Enforcement 
        Motor Sports Ordinance Enforcement 
        Octave Band Analysis for Enforcement Purposes 

New Jersey : 
 Certification and recertification - every three months, 1991 to present. 

On-Site:         
New Rochelle, NY; Jacksonville, FL (five times); Long Beach, NY (three times); Everett, WA; St. 
Augustine, FL (four times), Seattle, WA (four times); Fairfax County, VA (three times); Neptune 
Beach, FL; Gainesville, FL; Anchorage, AK (twice); Binghamton, NY (twice); Washington State 
Association of Code Enforcement (three times); Ft. Collins, CO; Shelter Island, NY (four times); 
New York City, NY [NYC DEP, NYPD, NYC Parks, NYC DDOC] (fourteen times); Rochester, 
NY; Newport, RI; Platekill, NY; Traverse City, MI (three times); Prince George’s County, MD 
(twice); East Hampton, NY (twice); College Park, MD (three times); DeKalb County, GA (four 
times); Twinsburg, OH; Sandusky, OH; North Salem, NY; Honolulu, HI; Lafayette, LA (twice); 
Philadelphia, PA (twice); Barbados, West Indies (three times); Freeport, NY (twice); Collier County, 
FL (three times); MASS DEP; Walton County, FL (three times); Montgomery County, MD (four 
times); Greenville County (SC); Vancouver B.C. (three times); Panama City Beach, FL (five times); 
Matanuska-Susitna Borough, AK (three times); Union, OH; Ithaca, NY (three times); Rehoboth 
Beach, DE; Southampton, NY (twice); Union, OH; Mercer County (NJ) Parks Department; 
Norwalk, CT; Fort Walton Beach, FL; Murfreesboro, TN 
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ON-SITE ORDINANCE DEVELOPMENT WORKSHOPS 

Lafayette, LA; Traverse City, MI; Plattekill, NY; St. Augustine, FL; Charleston County, SC; Lansing, 
MI; DeKalb County, GA; Walton County, FL, Overland Park, KS; Greenville County, SC, Decatur, 
AL; Yonkers, NY; Ossining, NY; Newport RI; Monroe County, FL; Fort Lauderdale, FL; Panama 
City Beach, FL; Beacon, NY; Norwalk, CT; West Palm Beach, FL 

PARTIAL LIST OF CLIENTS 

City of New York Law Department; City of Philadelphia Law Department, Environmental & 
Regulatory Compliance Division; U. S. State Department; City of New York Police Department; 
Bergen County (NJ) Utilities Authority; New York City Department of Environmental Protection; 
New York State Office of Attorney General; McDonald's Corporation, Lafayette (LA) Consolidated 
Government; McGlinchey Stafford (New Orleans); Gaeta Recycling, Inc.; National Ecology; 
Browning Ferris Industries; Township of Manalapan (NJ); Kansas State Legislature; Readington 
Township (NJ); City of Lansing (MI); City of Tacoma (WA); City of St. Augustine (FL); Atlantic 
Development and Management Corp.; CareMatrix Corporation; County of Charleston (SC); DeKalb 
County (GA); Greenville County (SC); Ethicon, Inc.; City of Yonkers (NY); Walton County (FL); 
City of Overland Park (KS); City of Newport (RI); City of Ossining (NY); Franklin Township (NJ); 
Alliance to Save Southern Ulster's Rural Environment; Roche Molecular Systems; Wheelabrator, 
Inc.; Monroe County (FL); City of Juneau (AK); Township of Branchburg (NJ); City of Eugene 
(OR); Union County United (PA); City of Fort Lauderdale (FL); City of Panama City Beach (FL); 
City of Norwalk (CT); Stop & Shop Supermarket Company; Track Racket (Millville, NJ); City of 
Beacon (NY); Green Lawn Cemetery (Columbus, OH); Nissan Motor Company, Ltd.; City of Union 
(OH); City of Ithaca (NY); SA Engineering; Upper Deerfield Township (NJ); Serra Toyota (Traverse 
City, MI); Coronet Inc.; Miami Township (OH); Givaudan Flavors Corporation; Frost Brown Todd 
LLC; The Tides Estates; Indian Forest HOA; City of Fort Walton Beach (FL); City of West Palm 
Beach (FL); Simon, Peragine, Smith & Redfearn, LLP (New Orleans) 
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