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Introduction

 Nathan Sevener, Firm Partner

 30 years of experience in sound and vibration

 Founded Soundscape Engineering 16 years ago

 Board Certified by the Institute of Noise Control 
Engineering and LEED Accredited Professional

 Soundscape has worked on over 1300 projects:

 Drafting community noise ordinances

 Controlling industrial noise and vibration

 Assessing environmental noise

 Optimizing building acoustics
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Overview

 Acoustic Terminology

 Data Center Noise Challenges

 Proposed Data Center Noise Ordinance 

 Comparison to ANSI Standards and other Ordinances

 Tonality Application Discussion
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Acoustic Terminology

 Sound Level (dB)

 Frequency (Hz)

 dBA

 dBC

 Ldn

 Leq

 Tonality
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Acoustic Terminology

 Sound Level (decibels or dB)

 Frequency (Hz)

 dBA

 dBC

 Ln

 Ldn

 Leq

 Tonality

Decibels are logarithmic

42 + 42 = 45 dB

55 + 55 = 58 dB

30 + 42 = 42 dB
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Acoustic Terminology

 Sound Level (decibels or dB)

 Frequency (Hz)

 dBA

 dBC

 Ln

 Ldn

 Leq

 Tonality

Objective Change in Sound Level

▪ Doubling of energy raises level 3 dB

▪ 10 times the energy raises level 10 dB

Subjective Perception

▪ 1 dB change - not perceptible

▪ 3 dB increase - just perceptible

▪ 5 dB increase - clearly noticeable

▪ 10 dB increase – twice as loud
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Acoustic Terminology

 Sound Level (dB)

 Frequency (Hertz or Hz): cycles /second 

 dBA

 dBC

 Ldn

 Leq

 Tonality

Human Hearing:  20 Hz to 20,000 Hz

Vocal Range:  250 Hz to 4,000 Hz

“what was the pitch?”
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Acoustic Terminology

 Sound Level (dB)

 Frequency (Hz)

 dBA: A-weighted sound level

 dBC

 Ldn

 Leq

 Tonality

“how loud was it?”

dBA
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Threshold of pain

Loud rock band near speaker

Train siren (50 ft)

Loud Auto Horn (10 ft)

NY subway train (20 ft)

Gas engine lawn mower (10 ft)

Typical vacuum cleaner (10 ft)

Conversational speech (3 ft)

Average open office background

Wind in trees (10 mph)

Average residence – no activity

Whisper

Human breathing

Threshold of hearing
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Acoustic Terminology

 Sound Level (dB)

 Frequency (Hz)

 dBA: A-weighted sound level

 dBC

 Ldn

 Leq

 Tonality
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“how loud was it?”



Flat Spectrum - No Weighting
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A-Weighting
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C-Weighting
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Highway Noise
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A-Weighting Highway Noise
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C-Weighting Highway Noise
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Acoustic Terminology

 Sound Level (dB)

 Frequency (Hz)

 dBA

 dBC

 Ldn or DNL

 Leq

 Tonality
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Ldn:  Day-night sound level

24-hour average sound level in an 

environment

Sound levels after 10 pm and before 7 

am are penalized by 10 dB before 

energy averaging



Acoustic Terminology

 Sound Level (dB)

 Frequency (Hz)

 dBA

 dBC

 Ldn

 Leq

 Tonality

Leq (equivalent sound level):  Can be

thought of as the average sound level
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Tonal sound is perceived as having a 

pitch or hum.  

It can be produced by mechanical or 

electrical equipment.

Acoustic Terminology

 Sound Level (dB)

 Frequency (Hz)

 dBA

 dBC

 Ldn

 Leq

 Tonality
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Data Center Noise Challenges

 Data Centers are large facilities that house servers to 
power the internet, cloud computing, and AI

 Operate 24/7/365 with no downtime

 Heat load from computing equipment requires significant 
numbers of cooling equipment (chillers, generators, 
cooling towers, fans, transformers, etc.)

 These types of equipment have the potential to be tonal, 
which is characteristically annoying

 Can have significant low-frequency content, which is not 
well limited by typical residential construction
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Existing Zoning Ordinance 

(18.12.130 – Zoning Performance Standards)

 Overall sound limits at noise-source property line

 60 decibels (all districts except M-1 and M-2)

M-1: 70 day / 65 night

M-2: 75 day / 70 night
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Data Center Noise Ordinance Elements

 Daytime and nighttime sound limits for residential and overall 
for institution/public parks

 Limits apply at or beyond the receiving property line

 10 dB tonality penalty 

 dBC limit to control low-frequency noise

 Residential setback distance > 500 feet

 Specific noise studies required before special land use 
approval, permitting, and certificate of occupancy

 Routine generator testing limited to 9 am – 5 pm weekdays, 
excluding holidays

 Ordinance limits apply to routine generator testing and 
exempt emergency use during utility power outage
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Proposed Residential Zone/Use Limits

A-weighted Sound 

Pressure Level

C-weighted Sound 

Pressure Level

Daytime (6:00 AM – 10:00 PM) 55 dBA 70 dBC

Nighttime (10:00 PM – 6:00 AM) 45 dBA 60 dBC

Tonality (e.g., drone, hum, screech) Subtract 10 dB from each value above

If non-tonal, this is subjectively 

similar to distant traffic

A 10 dB penalty is needed 

to effectively reduce 

annoyance from tonal 

sounds.  However, a 5 dB 

penalty is most often used.
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Land Use Compatibility (ANSI)

Proposed Residential Wixom: 

 - 55 dBA day

 - 45 dBA night

 - 10 dB tonality penalty
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Data Center Reference Ordinances 1

Municipality Daytime Residential Nighttime Residential Rural/Urban2 Notes

Smithfield Township Draft 67 dBA 57 dBA 40% / 60% 6 dB tonal penalty

Sebastian County, AR 65 dBA 55 dBA 20% / 80%

Prince William County, VA 60 dBA / 73 dBC
Spectrum target (54 dBA/71 dBC)

55 dBA / 68 dBC
Spectrum target (49 dBA/66 dBC)

5% / 95%

PWC Advisory Group 60 dBA and Tonal Spectrum 

(48 dBA overall)

55 dBA and Tonal Spectrum 

(43 dBA overall)

5% / 95% Not adopted

Loudon County, VA 3 55 dBA 55 dBA 12% / 88%

Marana, Arizona 55 dBA 55 dBA 11% / 89%

Yorkville, IL 60 dBA 50 dBA 1% / 99% 10 dB tonal penalty

Divide County, ND 55 dBA 45 dBA 100% / 0%

Phoenix, AZ 55 dBA 45 dBA 0% / 100%

State of Illinois Spectrum (55 dBA overall) Spectrum (44 dBA overall) 13% / 87% 10 dB tonal penalty

1 Ordinances differ in measurement method and location – not apples to apples comparison

2 Population-based, not land-based

3 Noise ordinance is under review due to data center complaints
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Select Michigan Ordinances 1

Municipality Daytime Residential Nighttime Residential Notes

Traverse City 65 dBA 60 dBA 5 dB tonal penalty

Grand Haven Charter Township 65 dBA 55 dBA

City of Ann Arbor 61 dBA 55 dBA

State of Michigan – grid-scale 

energy (wind, solar, battery)
55 dBA 55 dBA 5 dB tonal penalty

Delta Township 60 dBA 50 dBA 5 dB tonal penalty

James Township 55 dBA 50 dBA 5 dB tonal penalty

Ann Arbor Charter Township 55 dBA 50 dBA 5 dB tonal penalty

Kentwood 55 dBA 50 dBA

Canton Charter Township 55 dBA 45 dBA 50 dBA evening

Dearborn 2 50 dBA 45 dBA

Kalamazoo 50 dBA 45 dBA 5 dB tonal penalty

1 Ordinances differ in measurement method and location – not apples to apples comparison

2 These are the thresholds that apply to continuous noise sources
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Tonality Penalty

 In our experience, 10 dB needed to limit annoyance, 

depending on sharpness of the tone

 Most municipalities don’t account for tonality, or use 

a 5 dB penalty

 We recommend that a 10 dB tonality penalty be 

considered for residentially zoned or used properties

6/29/2026

Slide 26



6/29/2026

Slide 27


	Slide 1: Proposed Data Center Noise Ordinance – Wixom, MI
	Slide 2: Introduction
	Slide 3: Overview
	Slide 4: Acoustic Terminology
	Slide 5: Acoustic Terminology
	Slide 6: Acoustic Terminology
	Slide 7: Acoustic Terminology
	Slide 8: Acoustic Terminology
	Slide 9: Acoustic Terminology
	Slide 10: Flat Spectrum - No Weighting
	Slide 11: A-Weighting
	Slide 12: C-Weighting
	Slide 13: Highway Noise
	Slide 14: A-Weighting Highway Noise
	Slide 15: C-Weighting Highway Noise
	Slide 16: Acoustic Terminology
	Slide 17: Acoustic Terminology
	Slide 18: Acoustic Terminology
	Slide 19: Data Center Noise Challenges
	Slide 20: Existing Zoning Ordinance  (18.12.130 – Zoning Performance Standards) 
	Slide 21: Data Center Noise Ordinance Elements
	Slide 22: Proposed Residential Zone/Use Limits
	Slide 23: Land Use Compatibility (ANSI)
	Slide 24: Data Center Reference Ordinances 1
	Slide 25: Select Michigan Ordinances 1
	Slide 26: Tonality Penalty
	Slide 27

