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Acoustic Associates issued a draft report dated November 30, 2021, that examined the community
noise levels in the areas along the State Highway 100 corridor. Specifically, we examined the section
of Route 100 (Historic U.S. 66) from Forest Leaf Parkway to State Route 109. In addition, we
examined the noise along Route 109 just north and south of its intersection with Route 100.
Based on our discussions with the Village, we were asked to expand the area of our investigation to
include a larger area along the State Highway 109 corridor. Specifically, we examined homes around
the Route 109 and Pond Grover Loop Road.

SOUND LEVEL CRITERIA
A full discussion of the sound level criteria applicable to this study can be found in our earlier report.
To summarize, the Missouri Department of
Leq(h) – is the “equivalent continous
Transportation (MoDOT) uses criteria based on the
sound level over a one hour period.”
Federal Highway Administration (FHWA) Noise Standard
Essentially, it is a time-average of the
at 23 CFR Part 772 to consider highway traffic noise
noise based on a logrithmic scale.
impacts to comply with the National Environmental Policy
Hence, it weighs the higher intensity
Act. For residential areas, the criterion is an Leq(h) of 67
sounds more than the lower
dBA (defined by MoDOT as the maximum hourly Leq in a
intensities.
24-hour period). Normally this occurs in the 6-8 AM or 4-6
PM period. As a reference, a level of 60 dB is the level of
conversion and 67 dBA is a level that interferes with normal speech communication.

The US Department of Housing and Urban Development (HUD) has a Day-Night Level (DNL)
criterion of 65 dB (see sidebar). This level, however, is
most applicable to multifamily housing with limited
DNL – Day-Night Level - The 24outdoor areas – not single-family homes with outdoor
hour Leq using a 10 dB penalty for
living areas.
noise during the nighttime hours. A
penalty is used for nighttime noise
The US Environmental Protection Agency (EPA)
because people are more sensitive to
considers a DNL of 55 dBA to be acceptable with an
noise during the sleeping hours.
adequate margin of safety. The EPA criterion represents
the threshold of annoyance for an outdoor area. Because of the 10 dB nighttime penalty inherent in the
DNL concept, for simplicity, a 55 dBA DNL criterion can be broken down to a separate Leq criterion
of 55 dBA for the daytime hours and 45 dBA for the nighttime hours.
The American National Standard Institute Standard S12.9/Part 5, “… Sound Level Descriptors for
Determination of Compatible Land Use,” gives sound level criteria for a variety of land uses. For
suburban single-family homes with extensive outdoor use, a DNL of less than 55 dBA is considered
“compatible” and a DNL of less than 60 dB is “marginally compatible.” This 5 dB allowance
represents a reasonable allowance to account for the change in expectation when residents are near
industrial parks or, in this case, a busy state highway.
Based on our review of the above standards, the most reasonable criterion for this study is the 60-dBA
DNL upper limit of the ANSI S12.9 standard. For practical purposes, this DNL limit can be broken
down to a daytime limit of 60 dBA and a nighttime limit of 50 dBA.

METHODOLOGY AND RESULTS
Details of our methodology can be found in our 11/20/21 report. To summarize, we used a wellrecognized acoustical modeling program called SoundPlan™ which uses Internationally accepted
algorithms to estimate the sound levels at thousands of points surrounding the road corridors. The input
is based on the daily traffic volumes, posted speeds, type of road surface, incline angles, and mix of
trucks and autos.
The dissipation of sound from the highways is based on wave divergence, atmospheric absorption,
wind gradients, vegetation, ground effects, and diffraction (i.e., the bending of sound waves around
buildings). Based on the multitude of calculation points, the program draws contours and gives color
shadings at 3-dB intervals, a difference that is just noticeable to the ear.
Since our last analysis, SoundPlan has undergone a major upgrade. As a result, the charts look a little
different than our earlier report and there are some minor differences in the values. However, the
impacts, conclusions, and recommendations are essentially the same. Note also that with the software
update, the receiver points are relabeled in a different order.
As in our earlier analysis, we used MoDOT’s traffic values for the highway sections of interest. We
noticed, however, that when using the States data for Pond Grover Loop Road, the contours appeared
odd. After a discussion with the Village, we concluded that these values were inaccurate and the
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Village then provided reliable data based on its own traffic studies for the east and west sides of Pond
Grover Loop Rd. Those values were incorporated into the current model.
Figures 1 and 2 give the updated and expanded results of our modeling. Figure 1 shows the contours
for the daytime hours while Figure 2 gives the nighttime result. Since the upgraded version of
SoundPlan allows a criterion contour line to be drawn, we chose the 60 dBA contour line for the
daytime hours as seen in Figure 1 and the 50 dBA contour line for the nighttime hours as seen in
Figure 2. This feature allows better visualization of homes at risk of excessive noise.

Figure 1 – Daytime Traffic Noise. Yellow markers are measurement points from June 2021. Blue
markers are the locations selected to extract decibel values from the SoundPlan program.
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Figure 1 – Nighttime sound level contours for noise radiated from Hwy 100 and 109.

To give numerical results for specific locations identified by the Village, we extracted sound level
values for these locations from the contour plots presented in the figures above. These values are given
in Table 1. These values are for a nominal height of six feet. A 2nd story height is typically about 1-2
dB higher. In Table 1, the DNL values have been calculated based on the Day and Night Leqs for a
direct comparison with the ANSI standard. The last two columns show the excess above the 55 dBA
DNL “acceptable” criterion and the 60 dBA ‘marginally acceptable” criterion. Note that five locations
exceed the marginally acceptable criterion.

Receiver
Kingstowne Pl Dr
Lafayette Trails 2
Hickory Forest Ln

Obj.No.
1
2
3
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Day dB(A)

Night dB(A)

DNL

61
55
62

51
44
52

61
55
62

DNL > 55
dB

DNL > 60
dB

6

1

7

2
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Lafayette Trails 1
Mic 2.1
Windsor Crest 1
Windsor Crest 2
Eatherton
Cambury
Mic 1.2
Mic 1.1
Bright Leaf

4
5
6
7
8
9
10
11
12

61
59
59
62
51
62
57
47
58

52
47
49
52
42
54
48
36
48

62
59
59
62
51
63
57
46
58

7
4
4
7

2

8
2

3

2

3

Table 1 – Modeled sound levels at locations along the Rt 109 and Hwy 100 corridor

Submitted by,

Steve Thunder, BSA
Senior Acoustical Engineer

Dr. Thomas Thunder, AuD, INCE Emeritus
Audiologist and Acoustical Specialist
Adjunct Faculty – Northwestern University and Rush University

Acoustic Associates, Ltd.

Page 5

