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1.0

INTRODUCTION

This noise study has been conducted to evaluate potential noise impacts on the surrounding community
from a proposed Freddy’s Frozen Custard restaurant at a currently vacant parcel at 10001 Manchester Road.
After speaking with Hannah Mayer, Dawn Bickford and Ron Stuckel of the City of Warson Woods,
Missouri the noise produced by the drive-thru speaker, drive-thru traffic, outdoor patio, and ventilation
systems is of particular interest. This report is being prepared to address concerns of the City of Warson
Woods in reference to Section 416 of the Warson Woods Municipal Code.
The noise study area is illustrated on the enclosed Vicinity and Topographic Map, Figure 1, and Site Map,
Figure 2. Photographic documentation is contained in Appendix A. The study evaluated existing and future
noise conditions. The existing land use adjacent to the study area is primarily commercial and residential
properties with a park approximately 300 feet to the northwest of the study area.
This report contains a discussion of noise and its effects on people (Section 2), existing subject site
conditions (Section 3), local regulation (Section 4), a description of the noise analysis methodology (Section
5), the results of the noise study (Section 6), construction noise (Section 7), and the noise analysis summary
(Section 8).
2.0

NOISE BACKGROUND

2.1

Acoustics

Sound is caused by the vibration of air molecules, and is measured on a logarithmic scale using units of
decibels (dB). In other words, two sound levels 10 dB apart differ in acoustic energy by a factor of 10.
When the standard logarithmic decibel is A-weighted, an increase of 10 dBA is generally perceived as a
doubling in loudness. Sound is composed of a wide range of frequencies; however, the human ear is not
uniformly sensitive to all frequencies. Therefore, the "A" weighted scale was devised to correspond with
the ear's sensitivity. The A-weighting generally emphasizes noise frequencies in the human audible range
and tends to focus less on noise levels that cannot be heard but are still generated, such as a high frequency
dog whistle. The A-weighted unit is used because:
1. It is easily measured,
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2. It is easily predicted,
3. It approximates the human ears sensitivity to sounds of different frequencies,
4. It matches attitudinal surveys of noise annoyance better than other noise measurements, and
5. Has been adopted as the basic unit of environmental noise by many agencies around the world
in dealing with community noise issues.
Noise is a subjective reaction to different types of sounds. Noise is typically defined as (airborne) sound
that is loud, unpleasant, unexpected or undesired, and may therefore be classified as a more specific group
of sounds. Perceptions of sound and noise are highly subjective from person to person. Table 1 gives some
examples of common activities and associated noise levels.
Table 1 – Typical Noise Levels
Noise Level (dBA)

Outdoor Activities

Indoor Activities

100

Jet Flyover at 1,000 ft

90

Gas Mower at 3 ft

Food blender at 3 ft

80

Diesel truck at 50 ft

Vacuum cleaner at 10 ft

70

Gas mower at 100 ft

60

Commercial area with nearby traffic

Conversational speech at 3 ft

50

Daytime urban area

Large business office

40

Quiet Residential Area

Indoor background noise

30

Whispering at 3 ft

20
10
0

2.2

Lowest threshold of human hearing

Effects of Noise on People

The effects of noise on people can be summarized in three different categories:
1. Annoyance
2. Disruption of sleep or daily activities
3. Physiological including startling or injury
Typically, environmental noise produces impacts in the first two categories, while certain workplaces can
produce impacts in the third category. Since reactions to environmental noise is largely subjective, the
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generally accepted means of determining impacts is through comparison to the existing environment versus
proposed changes to a noise environment.
To summarize effects that changes in noise are perceived by the human ear:


A change of 1 dBA is not a perceptible change



A change of 3 dBA is barely perceptible



A change in 5 dBA is noticeably perceptible



A change in 10 dBA represents a doubling in loudness

According to a Federal Highway Administration (FHWA) 2011 study, a point noise source such as a
stationary idling vehicle, a speaker, or an exhaust fan decrease loudness at a rate of 4.5 dBA per doubling
distance over a vegetated surface or 3 dBA per doubling distance over a hard surface such as pavement.
Any interruption to the path between a noise source and a receiver, such as a solid wall, building, or change
in topography further decreases the perception of noise.
3.0

EXISTING SUBJECT SITE CONDITIONS

The existing noise environment is dominated by existing traffic noise from Manchester Road and, to a lesser
degree, by traffic noise by Andrew Drive. There are also numerous other commercial businesses in the
immediate vicinity.
3.1

Existing Noise Receptors

Noise receptors are representations of an area where frequent human use occurs and may be affected by a
noise source. Examples include residences, schools, hospitals, outdoor business spaces, parks, cemeteries,
and monuments. Sensitivity to noise is determined by exposure to a noise source, duration of noise, and
activities being affected by a noise source.
In the vicinity of the subject site, there are residences and a park to the north of the proposed Freddy’s,
several indoor only commercial properties to the east and west, and some commercial and residential
properties to the south across Manchester Road. The residence at 1419 Andrew Drive represents the worstcase noise receptor because of its proximity to the operations at the proposed Freddy’s Frozen Custard
Restaurant.
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Existing Noise Levels

Noise level measurements characterize existing conditions. The following methodology was used to collect
noise level measurements.
Two monitoring locations were chosen to characterize existing noise levels on the subject site and are
shown on Figure 2. MP-1 is approximately 30 feet away from the proposed drive-thru speaker location.
At a distance of 30 feet, an average observer would perceive noticeable sound from the speaker and vehicles
in the drive-thru lane. MP-2 is directly adjacent to the property line of the residence at 1419 Andrew Drive.
Additionally, noise monitoring of an existing Freddy’s at 15676 Manchester Road in Ellisville, Missouri,
was conducted at lunch and dinner times to characterize the busiest times for the restaurant, thus capturing
the worst noise hours on any given day. Weather can have an effect on noise source propagation and it is
important to choose neutral weather conditions. Preferred weather is dry conditions with low winds.
A Quest Type 2 sound level meter was used for monitoring the existing noise level. The Leq was recorded
for the "A" weighted scale. The instrument was calibrated prior to use. The instrument was set up
approximately 5 feet from the ground and the noise measurement was conducted for approximately
60 minutes.
Table 2 summarizes the noise monitoring results for both locations. Existing noise levels generally ranged
from 54.8 dBA to 59.8 dBA at the subject site.
Table 2 – Subject Site’s Existing Noise Levels
MP

Date

Start

Stop

Location

Measured
Leq

Weather

Wind

1

4/26/2022

12:05 PM

1:05 PM

10001 Manchester Road
(Speaker)

58.9

Clear/Dry

9 mph

2

4/26/2022

1:10 PM

2:10 PM

10001 Manchester /
1419 Andrew

56.1

Clear/Dry

11 mph

1

4/26/2022

5:03 PM

6:03 PM

10001 Manchester Road
(Speaker)

59.8

Clear/Dry

6 mph

2

4/26/2022

4:00 PM

5:00 PM

10001 Manchester /
1419 Andrew

54.8

Clear/Dry

10 mph
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LOCAL REGULATIONS

As part of the Manchester Road Commercial District Redevelopment Plan Process in Section 416 of the
Warson Woods, Missouri City Code, noise generation assessment must be considered as part of the
redevelopment process (Section 416.03) and the redevelopment cannot impair the use of enjoyment of
neighboring properties (Section 416.04). Beyond those guidelines, there are no specific statutes or
standards to be met.
5.0

NOISE ANALYSIS

Noise generated by project-related activities were evaluated through a combination of noise measurements
and application of accepted noise modeling practices.
5.1

Drive-Thru

The proposed speaker at the subject site would be located approximately 120 feet from the nearest property
line of a sensitive receptor, 200 feet from the residence on that property and 210 feet from the nearest area
of apparent frequent human use (a deck and rear entrance).
To quantify the noise output from the speakers combined with drive-thru traffic, a third monitoring point
30 feet from the speaker at an existing Freddy’s Frozen Custard with a similar expected customer count and
a similar traffic situation at 15676 Manchester Road in Ellisville, Missouri was established.
This measurement also included noise from the existing ventilation fans and motors since they were situated
directly over the drive-thru speaker at the restaurant. The proposed improvement plans indicate that the
equipment at the Ellisville Freddy’s is the same as the equipment to be used at 10001 Manchester Road.
The methodology and equipment at the Ellisville Freddy’s were the same as at the subject site, the timing
and weather conditions were identical to those of MP-1, and the results of the noise level measurements at
the Ellisville Freddy’s are summarized in Table 3.
Table 3 – Ellisville Freddy’s Observed Noise Levels
Distance From Speaker (ft)

Orientation

Maximum (dBA)

Average (dBA)

30

Directly in front

76.8

59.2

The nearest residential property line at 1419 Andrew Drive is approximately 120 feet away from the
proposed speaker location, and the existing noise at that location was measured at 54.8 dBA. The predicted
average noise level from the Freddy’s drive-thru and equipment operations are calculated to be 53.2 dBA
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at the property line. Momentary peak noise levels should be expected to be approximately 70.8 dBA,
approximately the same noise level as a neighbor mowing their lawn.
As an additional note Freddy’s uses a variable output speaker that is designed to reduce volume output
during periods of lower ambient sound levels. The drive-thru speaker is a directional speaker and is
proposed to be pointed west, away from the nearest residential property, in a perpendicular orientation.
This is likely to significantly further reduce predicted noise levels.
5.2

Ventilation

The mechanical parts of the fans are all inside the building. The noise from the fans themselves is
incorporated into the noise measurements from the drive-thru speaker because of their close proximity to
the drive-thru speaker.
5.3

Trash Removal

The proposed location for the dumpster enclosure is approximately 40 feet from the nearest residential
property line. This location is significantly further than a nearby dumpster enclosure from the residence at
1419 Andrew Drive and is unlikely to contribute any increase in annoyance beyond that which the existing
trash collection contributes.
5.4

Patio

The proposed location for the outdoor dining area is adjacent to the proposed restaurant on the east side of
the building. There is anticipated to be a small eating area as well as external speakers. Conversation at the
outdoor dining area is anticipated to generally be at a conversational level, which in Table 1 was estimated
at 60 dBA at 3 feet. This represents a significantly lower noise level than the operational noise from the
restaurant itself and nearby traffic. According to John Gilroy at Freddy’s USA, the speaker volume of the
drive-thru is also higher than speakers installed on the outdoor dining area.
6.0

RESULTS

The existing noise at the property line between 10001 Manchester Road and 1419 Andrew Drive is
measured at 54.8 dBA at the least noisy of our daytime observations. When the expected noise of the
proposed improvements is combined with the existing environmental noise, the resulting sum is 57.1 dBA.
This 2.3 dBA increase represents an imperceptible increase in environmental noise at the property line.
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Momentary peak noise levels may be as high as 70.8 dBA, which is approximately in the same range as a
gas mower at 100 feet.
It should be noted that the directional speaker is unlikely to produce the levels of sound observed at the
Ellisville Freddy’s due to its proposed site orientation.
7.0

CONSTRUCTION NOISE

Trucks and machinery used for construction produce noise which may affect some land uses and activities
during the construction period. Receptors near the subject site will at some time experience perceptible
construction noise from implementation of the project. To minimize or eliminate the effect of construction
noise on these receptors, mitigation measures should be incorporated into the construction practices.
8.0

SUMMARY

This noise study has been conducted to evaluate potential noise impacts on the surrounding community
from a proposed Freddy’s Frozen Custard restaurant at a currently vacant parcel at 10001 Manchester Road.
The observed, existing noise levels range from 54.8 dBA at the adjacent residential property line to
59.8 dBA at the proposed drive-thru speaker location.
Based on a comparison with a similar Freddy’s Restaurant at 15676 Manchester Road, Ellisville, Missouri,
the worst-case noise levels projected at the property line are predicted to reach an average level of
57.1 dBA, an imperceptible increase from existing levels, and momentary peak noise of 70.8 dBA.
The residence and areas of frequent human use are even further from the proposed improvements at
10001 Manchester Road than the nearest property line and, are therefore, even less likely to experience
noise impacts from the proposed development. Therefore, the proposed project is predicted to have no
significant noise impact on surrounding receptors, even without the aid of barriers or supplemental noise
controls.
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APPENDIX A

Photo 1. View of subject site from near the southeast property corner of 1419 Andrew Drive, the
nearest adjacent property with a sensitive receptor.

Photo 2. View of existing Freddy’s Restaurant drive-thru and mechanical area at 15676 Manchester
Road, Ellisville, Missouri.

