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Director of Traffic Engineering, Dibble
seth.chalmers@dibblecorp.com / 602.363.1854
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Please sign in and 
pick up questionnaire 

and handouts



Questionnaire: Contact information (optional) or general location, instructions, 
assessment objectives, some important definitions, and 17 questions to help 
define the sound and noise issues and details.

11” x 17” Color Map: Gives you the opportunity to mark your location and line 
out the areas that are causing you (the receptor) issues.

Handouts: Provide you with information about sound and noise. Two are from 
the Arizona Department of Transportation (ADOT) and the other is a compilation 
of information from the Federal Highway Administration (FHWA) National 
Highway Institute (NHI).

Please Fill Out the Questionnaire and Map: This is a key aspect of this 
assessment, as it will help us know what and where your issues are.

Questionnaire, Map, and Handouts
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Local Law: The Town of Marana does have a noise ordinance (Chapter 11-5. Noise), but it 
applies to stationary noise sources. Traffic sound and noise are a line source that is moving, 
so it does not apply.

Local Law: Pima County also has a noise ordinance (Chapter 9.30, Regulation of Excessive, 
Unnecessary and Annoying Noises), that includes Section 9.30.060, Vehicular Noise.
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Authorities on Street Traffic Sound and Noise – Local



State Law: Arizona Revised Statutes (ARS) Section 28-955 is targeted mostly at excessive 
noise a motor vehicle might emit via its exhaust system.
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Authorities on Street Traffic Sound and Noise –
State and Federal

Federal Laws: The National 
Environmental Policy Act (NEPA) of 
1969, Federal Aid Highway Act of 1970, 
and Noise Control Act of 1972 initiated 
methods to research, study, and 
mitigate noise, especially caused by 
vehicles. The NEPA and Highway Acts 
have targeted noise issues related to 
federal aid projects. Each state 
department of transportation must 
adopt a noise abatement policy.



5

ADOT Noise Abatement Requirements



The handbook 
is 205 pages
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FHWA Noise Measurement Handbook



The foundation is 
23 CFR 772 NEPA

Bottom Line: These regulations only apply to federal aid projects. Most town streets are not federal aid.
While the methods to assess and evaluate sound and noise may apply, the regulations do not.

Resources to Learn About Sound and Noise 
and How They Relate to Federal Aid Projects
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1. Micro-slurry seal resurfacing to smooth the road.

2. Spot pavement repair and adjustment of manholes to remove exposed edges and 
rough spots.

3. Periodic street sweeping to remove loose gravel and rocks.

4. Speed feedback signs complemented by increased police presence to help 
encourage good speed behavior.

5. Spot sound measurements to determine the impacts of these measures and provide 
a means to compare sound levels on other Town streets.

6. Commission this study to for additional assessment and follow up on what has 
already been done.

What the Town Has Already Done 
to Address Concerns
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Previous Sound Measurement Data 
Collected by the Town
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Source: FHWA-NHI-142086, Acoustics of Highway Traffic and Construction Noise
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Source: FHWA-NHI-142086, Acoustics of Highway Traffic and Construction Noise
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Measuring Sound



Source: Physics Today, Vol. 62, No. 12, 
December 1, 2009 

Figure 2. Tires and Pavements
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1. Texture with a significant amplitude is to blame for the bad all-around wavelength, low-frequency 
texture.

2. This causes a rough ride. Noise is mostly caused by short-wavelength, high-frequency texture.

3. Texture with significant amplitudes of about 10-50 mm or 0.4 inches to 2 inches is largely to blame 
for noise that is readily radiated away from the vehicle.

4. Texture with wavelengths of 20-200 mm is responsible for in-vehicle noise.

5. In both cases, the dominant noise-producing mechanism is termed “impact.”

6. As the tire rolls over the pavement, displacements in the road surface or tire-read pattern create 
vibrations in the tire structure. These vibrations, in turn, lead to acoustical energy being radiated 
from the tire-tread elements and sidewall.

7. Even if the road were perfectly flat, the road would still produce noise. Additionally, roads cannot be 
perfectly flat because there is a need for a certain amount of dry friction and the ability of the road 
to support drainage to help prevent hydroplaning.

8. The key in terms of noise lies in the mechanism of the tire and pavement interaction – it is a 
complex relationship between the texture of the road, the tire tread, and the noise they produce.

Basic Findings/Research on Tires and Pavements
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Source: Tech Brief: 
The Language of 

Noise and Quieter 
Pavements, 

Concrete 
Pavement Surface 

Characteristics 
Program, 

October 2010
Figure 5. Idealized 
textures for loud 

and quiet 
pavement

Textures for Loud and Quiet Pavement
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Source: Tech Brief: The Language of 
Noise and Quieter Pavements, 

Concrete Pavement Surface 
Characteristics Program, 

October 2010
Figure 4. Typical components of a 

tire (relevant ones shown in 
boldface type)

Tire Components
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Dove 
Mountain 

Map
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Dove Mountain 
Named

Neighborhoods



Primary Area 
of Interest

Town of Marana: 
Dove Mountain 
Boulevard 
Traffic Sound 
Assessment Area
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Heritage Club Blvd

Moore Road



Highlands

The Villages
The Preserve

The Bluffs

Canyon Pass

Solana

Dos Lagos
Los Saguaros

Ritz-Carlton

Not Shown:

Del Webb
Boulder Pass
Golden Barrel

Blue Agave

19

Dove Mountain
Neighborhoods

in Primary 
Area of 
Interest
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Reference Energy Mean Emission Levels (REMELs) 33
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GOOD

GOOD

BAD
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20 or more 
provides 
adequate 

performance 
as a sound 

barrier
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Example Noise 
Mitigation by 

Seth Chalmers, PE
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Water Feature Performance
Fountain off 42 +/- dBA  warm air PM peak on Loop 202
Fountain off 51 +/- dBA  cool air AM peak on Loop 202
Fountain On 61 +/- dBA with both "ambient" conditions

No planes in ear shot.
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Inbound Plane –  65 to 70 +/-  dBA 
Outbound Plane -  65 to 78 +/- dBA

Depends on
the model, airline, altitude, and distance.

Fountain off: Delta 24 to 33 dBA +/-
Fountain on: Delta 4 to 17 dBA +/-

You hear it, but it is not that bad, the 
water sound does a good job of masking 

the plane and freeway noise.



Building a Ramada and Extending the Roof Line to Break the Line of Sight to Planes 
More



Discussion / Questions / 
Questionnaire Assistance

Seth Chalmers, PE
Director of Traffic Engineering, Dibble
seth.chalmers@dibblecorp.com / 602.363.1854

mailto:seth.chalmers@dibblecorp.com
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