10 Vaughan Mall, Suite 201A
Portsmouth, NH 03801
603-430-2081

July 22, 2021
Kyle Pedicini, Economic Development Coordinator
Town of Yarmouth
1146 Route 28
South Yarmouth, MA 02664-4492
SUBJECT: Yarmouth Drive-In – Noise Impact Analysis
Dear Kyle,
This letter presents my analysis of the potential noise impacts on the neighborhoods
surrounding the Yarmouth Drive-In during concert or film performances on the site. I
understand that the site has been used for such performances in the past, and that it has
generated noise complaints.
This study includes the following goals:
• Determine optimal site layout and sound reinforcement equipment to minimize off-site
noise.
• Determine whether other means of noise control, such as sound barriers, would be
effective.
It has been assumed that the venue will accommodate 3000-5000 standing patrons and that
patrons will be as far as 200 ft. from the stage.
Site Orientation
With any sound reinforcement system, levels directly in front of the loudspeakers (on axis) are
highest. Levels decay as the listening or measurement position moves off axis, to one side or
the other. The horizonal coverage, i.e. the degree to which the levels decay off axis, can be
tailored to a specific venue though speaker selection, signal processing, and other means.
However, the highest levels, and thus highest off-site impacts, will be on axis from any
conventional system.
Figure 1, below, presents a plot of coverage from a pair of generic loudspeakers, spaced 48 ft., a
typical stage width. The coverage pattern has been overlaid on a satellite image of the site and
surrounding area.
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Figure 1 – Orientation Option 1
In the figure above, the radiation pattern has been used to find the orientation that will result in
the lowest average impacts on homes along Niagara Ln., Neptune Ln., and Pawkannawkut Dr.
Based on the stage location shown, this heading is approximately 177º (magnetic).
An alternative orientation was also explored. Figure 2, below, shows the venue rotated to face
north, at a heading of approximately 10º (magnetic).

Figure 2 – Orientation Option 2
In this orientation, the impacts on Niagara Ln., Neptune Ln., and Pawkannawkut Dr. would be
significantly reduced. However, new impacts would be created on the Riverview Resort and Pier
7 Condominiums.

Kyle Pedicini, Yarmouth Drive-In – Noise Impact Analysis

Page 3 of 24

Sound Reinforcement Equipment
A primary goal of any sound reinforcement system is to approach equal sound levels over the
entire audience area. Traditional standalone loudspeakers are not good at achieving this.
Sound pressure level, the measure of how loud a sound is, decreases rapidly as the listener
moves away from the source. This leads to high levels in the front rows and low levels in the
back of the venue, and requires the overall levels to be increased to provide adequate coverage
at the back rows.
In the last 20 years, these conventional loudspeakers have largely been replaced by line array
loudspeaker systems. Line arrays are vertical stacks of identical loudspeakers. Through control
of the vertical angle of each loudspeaker in the array, along with digital signal processing, line
arrays allow for much better control of sound levels across the entire audience. The rate of
decay in level over the audience area is significantly reduced. However, levels beyond the
audience area decrease more rapidly than those from conventional loudspeakers, making the
line arrays beneficial from a noise impact standpoint as well.
The Yarmouth Drive-In site is large enough that line arrays would almost certainly be used for
any performance.
Line array technology varies between manufacturers. Each provides proprietary software to
predict coverage and determine system settings, both physical and signal processing, prior to
deployment. Performance of the overall system depends not only on the design of the
components, but also on the expertise of the engineer tasked with the design and setup of the
system unique to each venue.
I enlisted the help of an experienced sound system designer to model a line array system
appropriate to this venue. Though there is no intention of using this system, the output from
the modeling software provides an example of the performance that might be expected from
such a system. A description of the equipment used for the model is included in Appendix 1.
Model output is provided in Appendix 2.
It is important to note that there is a lot of variability between manufacturers and products. The
estimated off-site levels presented below may vary when using a different system. Field
measurements are critical for validation of model results.
Event Sound Levels
Concert sound levels vary significantly between venues, acts, and sound engineers. To maintain
predictable levels off site, limits should be set within the venue.
I have worked for many years with the City of Portsmouth, NH on community noise issues
related to the Prescott Park Arts Festival. This venue hosts music, theater, film and other events
six nights per week from May to September and was the source of community noise complaints
for many years. A limit of 90 dBA at 100’ from the stage was established and enforced through
use of an electronic monitoring system. Strict enforcement of this limit has eliminated
complaints.
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I recommend a limit of 90 dBA at 100’ from the stage. Sound levels should be monitored in real
time during performances with visual sound level indicators for the sound engineer.
Films and other recorded material can typically be 10 dB or more lower than this.
Offsite Sound Levels
Based on the model, predicted offsite sound levels have been estimated at the nearest
residential locations for both site orientations (south-facing and north-facing). A typical pop
music spectrum was used for calculation, assumed to be 90 dBA at 100’ from the stage. These
estimates are based on the model of the Meyer system described above, and may vary with
sound systems from other vendors.
Figures 3 and 4, below, present the estimated levels for each orientation.

62 dBA
61 dBA

60 dBA
60 dBA

65 dBA

48
dBA
52 dBA
Figure 3 – Estimated Levels (south facing)

Figure 4 – Estimated Levels (north facing)

For reference, the attached figure 5 provides information on sound pressure levels generated by
various familiar sound sources.
Sound Level Limits
I understand that there are no noise criteria applicable to this site. The Massachusetts
Department of Environmental Protection rules contain noise level limits, these are generally
applied to permanent, continuous sources, such as mechanical equipment, and are unlikely to
be enforced for a project of this nature.
There are no local noise level limits that apply to this project.
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Noise Control
The geography of the site is not suited for any means of physical noise control such a berms or
barriers. The only practical means of controlling offsite sound levels is through careful design of
the sound reinforcement system, as addressed above.
Summary
Offsite noise impacts from performances at the Yarmouth Drive-In can be minimized by
optimized site layout, careful sound system design, and real-time monitoring of performance
sound levels.
Please feel free to contact me with any questions.
Sincerely,

Eric L. Reuter, FASA, INCE Bd. Cert.
Principal
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Yarmouth Drive-In
Example System Design
200’ Audience Depth
Designed By:

Andrew May
5/28/2021
This system is comprised of:
8
4
6

Meyer Sound Labs Lyon-M Loudspeakers (per side)
Meyer Sound Labs Lyon-W Loudspeakers (per side)
Meyer Should Labs 1100-LFC Subwoofers (per side)

The system width and height has been designed to use the available rigging points on
a StageLine SL-320 mobile stage.
The aiming of the system is intended to provide even coverage of an audience area
that extends 200’ from the front of the stage, and is approximately 100’ wide.
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