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Site
Proposed Bridges at Lexington assisted living facility, Watertown Street, Lexington, Massachusetts

Figure 1. Composite aerial photograph and architectural rendering showing the proposed Bridges at Lexington building, in
relation to ambient sound monitoring locations, nearest existing residences, roadways, and golf course
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Purpose
The purpose of this Environmental Sound Measurement and Evaluation Protocol is to:
1. Determine the applicable limits on sound to be produced by stationary mechanical equipment at
Bridges at Lexington, in accordance with the Town of Lexington Memorandum of Understanding
(November 2018) and the Chapter 80 Noise Control By-Law,
2. Evaluate facility stationary equipment sound levels at property line and nearby residential
locations, and
3. Propose sound controls as may be required for conformance with the applicable limits.
The Town of Lexington Chapter 80 By-Law limits on facility stationary equipment sound are based on
existing ambient sound levels. Existing hourly ambient sound levels have been monitored continuously
over a one-week period. As discussed below, the Chapter 80 By-Law on noise defines how the applicable
limit on noise is determined from the sound monitoring data. This is modified slightly the Memorandum
of Understanding between the Town and ND Acquisitions LLC.
Facility stationary sound is determined from project design information, to be used in a computer model
of sound propagation to determine facility sound levels at representative property line and nearby
receptor locations. Where sound levels exceed the applicable limits, the model will be used to identify
the source(s) and the amount(s) by which sound levels must be reduced for compliance. Studies would
include design concepts for controlling individual sound sources as may be required. Sound control
concepts would be implemented into contract documents by the project design team.

Prior Work
It must be noted that the first of the three progress steps listed above was completed August 2018 prior
to the Town of Lexington requiring this Protocol for their review. Thus, in advance of Town approval of
this Protocol, Protocol sound monitoring was completed; however, if the Town of Lexington requires it,
further sound monitoring can be completed. The remaining progress steps to evaluate facility sound at
various locations and to develop sound control concepts will be completed on approval of this Protocol by
the Town of Lexington.

Applicable Noise Regulations
Commonwealth of Massachusetts
The Commonwealth of Massachusetts regulation controlling noise is 310 CMR 7.10 (U): Noise. The
regulation defines noise as “…sound of sufficient intensity and/or duration as to cause or contribute to
condition of air pollution.” The regulation also prohibits a person from “…willfully, negligently, or through
failure to provide necessary equipment, service, or maintenance or to take necessary precautions cause,
suffer, allow, or permit unnecessary emissions from said source of sound that may cause noise.” See
Appendix A for the full text of 310 CMR 7.10 (U): Noise.
The regulation prohibits the use of unnecessarily noisy equipment and activities, defines a condition of
noise in general terms, but does not provide specific, measurable limits that can be used for engineering
design purposes.
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MassDEP Noise Policy
The responsibility and authority for more specifically identifying when a condition of noise exists in a
specific condition has been assigned to the Massachusetts Department of Environmental Protection
(MassDEP). MassDEP has issued a noise policy for determining specific sound level limits defining when a
noise condition occurs and for purposes of enforcement. These are provided in Appendix B. The
MassDEP Noise Policy requires that a facility not:
1. Increase off-site broadband sound levels by more than 10 dBA above “ambient” sound levels.
Ambient is defined as the lowest one-hour background A-weighted sound pressure level that is
exceeded 90 percent of the time measured during equipment operating hours.
2. Produce off-site a "pure tone" condition. “Pure tone” is defined to exist when the sound pressure
level in any octave band exceeds the sound pressure levels in both adjacent octave bands by
3 decibels or more.
3. Creates a potential condition of air pollution as defined in 310 CMR 7.01 and by MassDEP noise
policy.
Criteria must be met both at the property line and at the nearest inhabited building. See Appendix B for a
copy of the original policy statement (February 1990).

Town of Lexington Chapter 80 Noise By-Law
Chapter 80 Noise of the Town’s By-Law defines noise pollution as:
“The condition resulting when: a broadband sound source raises the noise level by 10 or more dBA
above the ambient noise; or a tonal sound source raises its octave band noise level by three decibels
or more above the adjacent octave band levels. These threshold levels are identical to those in the
Massachusetts Division of Air Quality Control (DAQC) Policy 90-001 (2001).”
A copy of the Chapter 80 Noise By-Law is provided in Appendix C.

MOU—Proposed Bridges at Lexington Assisted Living
A Memorandum of Understanding (MOU) between ND Acquisitions LLC and the Town of Lexington for the
proposed Bridges at Lexington Assisted Living dated November 2018 modifies the Chapter 80 Noise ByLaw requirement. The specific wording of the MOU regarding sound level limits is as follows:
The Developer agrees to comply with the Town's Noise Control Bylaw, Chapter 80 of the Town's
General Bylaws. At the eastern property line of the Bridges portion of the Property, in recognition
of the sensitive residential receptors along this property line, the Developer further agrees that
normal operations of stationary building equipment serving the memory care assisted living
facility (including heating, ventilation and air conditioning equipment at its full load operation)
will not exceed a noise level of 5 dBA above established ambient noise levels.
The MOU reduces the By-Law permitted margin over background from 10-dBA above background to
5 dBA at locations along the facility eastern property line. This revised limit applies to “…normal
operations of stationary building equipment serving the memory care assisted living facility (including
heating, ventilation and air conditioning equipment at its full load operation).” The MOU also references
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the “established ambient noise levels.” We have taken the intended meaning to be the “existing
background sound level” as defined by MassDEP Noise Policy.
The MOU also restricts deliveries to the facility as follows:
Upon occupancy of the Project, the Developer also agrees to prohibit deliveries to the Project
between the hours of 7 P.M. until 7 A.M. on weekdays and from 7 P.M. until to 8 A.M. on
weekends and holidays.

Measurement Locations
The approximate locations of sound monitors are shown in Figure 1, labeled SM1 and SM2. The
monitoring locations are adjacent to the two closest existing residential properties, and are located at
different distances from Rt 2. Sound levels at these monitoring locations are characteristic of ambient
sound levels at nearest residential locations on both sides of Route 2, at different distances from Route 2.

Background Sound Level
Hourly, fast sound level meter response, 90th percentile A-weighted sound levels (LAF90,1-hr) at locations
SM1 and SM2 shown in Figure 1, were measured over a continuous 7-day period. These will be provided
graphically in our report. The background sound level, used in setting limits on facility sound, is defined
by both the Lexington and Massachusetts criteria as the lowest measured hourly 90th percentile
A-weighted (LAF90,1-hr) during operating hours. It is presumed that Bridges stationary equipment could
operate at full capacity anytime day or night. The background sound level is then the lowest measured
over the 7-day period, i.e. day or night.
As required by the MOU, Bridges stationary equipment sound at the eastern property line must “…not
exceed a noise level of 5 dBA above established ambient [background] noise levels.” At other property line
locations, the Chapter 80 Noise By-Law permitted 10-dBA margin would remain.
Sound monitoring was conducted using instruments conforming to IEC 61672 for Class 1 precision sound
measurement instrumentation. Instruments are calibrated prior to and following monitoring, and
microphones are fitted with wind screens and installed 5-feet above grade. The hourly 90th percentile
sound levels recorded will be presented graphically along with weather data obtained from a nearby
weather station (Logan Airport).

Computer Modelling of Facility Sound at Receptor Locations
Using information from the architectural and mechanical design drawings, develop a sound propagation
model to estimate stationary equipment sound levels at representative property line and nearby
residential locations both north and south of Route 2. The model will estimate receptor sound pressure
levels using equipment sound power levels, and by accounting for propagation losses by distance, air
absorption, shield by topography and structures, etc. Where sound levels exceed applicable limits, the
computer model will be used to determine required noise reductions. Concepts for reducing equipment
sound would be provided for incorporation into contract documents by the design team.
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Reporting
Prepare a report to be submitted to National Development for their submission to the Town of Lexington
•
•
•

Describing sound monitoring of existing conditions,
Reporting measured hourly sound levels and the background sound level used to establish limits
MOU and Chapter 80 Noise By-Law sound level limits, and
Describing computer modeling, presenting estimated sound levels, and proposing concepts for
controlling equipment sound as may be required to meet applicable limits.
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