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Epsilon Ref. 26-0082 

April 3, 2026 

Ms. Jocelyn Bucklew, PMP, SR/WA 
Project Manager 
Cornerstone Energy Services, Inc. 
446 Main St. Suite 200 
Worcester, MA 01608 

Subject: Operational Sound Level Assessment Report 
 Narragansett Electric Company Mobile LNG Facility – Portsmouth, RI 

Ms. Bucklew: 

Epsilon Associates, Inc. (Epsilon) is pleased to provide this letter report to Cornerstone Energy 
Services, Inc. (Cornerstone) summarizing the sound level assessment performed for the vaporizer 
equipment located at the Narragansett Electric Company’s (Company) mobile LNG facility located on 
Old Mill Lane, Portsmouth, Rhode Island (Project). This report documents the results of the sound 
level measurement program and evaluates measured levels under Town of Portsmouth noise 
ordinance. 

Background 

The mobile LNG facility is mobilized during the winter season to support the natural gas supply on 
Aquidneck Island. The Rhode Island Energy Facility Siting Board has granted the Company a license to 
operate the Project. The approval is for the current layout in which the vaporizer equipment has been 
moved back from the frontage relative to its initial location closer to Old Mill Lane. Epsilon conducted 
a sound level impact analysis in 2025 prior to the equipment relocation to predict the potential sound 
level impacts after relocation. This work is documented in the Sound Level Impact Analysis Report 
dated September 3, 2025. This assessment was conducted to verify the findings of the 2025 study. 

When in use, the vaporizer will typically operate in steady state, emitting a consistent sound level. 
However, upon start-up, the unit goes through an ignition sequence that lasts approximately 3-
minutes. During this time, the sound levels fluctuate in magnitude and tonal quality before reaching 
a quieter steady state sound level. Start-ups are a relatively rare occurrence and are not part of typical 
operations. 

Sound Level Objectives 

The Town of Portsmouth has a noise ordinance that is applicable to the Project. Section 257-7 of the 
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Code of the Town of Portsmouth, Rhode Island includes maximum permissible sound levels that are 
based on land use. The limits are shown in Table 4-1 and apply at the property line. 

Table 1 Maximum Sound Levels by Receiving Land Use 

Land Use Category 
Residential and Open Space Commercial 

and 
Waterfront 

Industrial Public 
Water Daytime 

(7 am – 10 pm) 
Nighttime 

(10 pm – 7 am) 
Sound Limit (dBA)1 65 55 75 75 75 
Notes:  

1. From Table I of §257-7.A of the Ordinance. 
 
In addition to the broadband sound level limits shown in Table 4-1, §257-7.B states that if a pure tone 
is present, the limits in Table 4-1 should be reduced by 5 dBA. The ordinance defines a pure tone in 
§257-4 as, “Any sound which can be distinctly heard as a single pitch or set of single pitches.” 

Sound Level Measurement Program 

A sound level measurement program for the Project took place on March 3, 2026. The program 
involved short-term (2-minute) measurements of sound levels at the four nearest residential property 
lines to the Project site between the hours of 5:00 am and 7:00 am. The measurement duration was 
limited to 2-minutes to avoid contamination from vehicles passing on Old Mill Lane and the early 
morning timing was selected because it is within the nighttime window established by the Portsmouth 
noise ordinance and the vaporizer could be operated at peak rate.  

The measurement locations are consistent with the residential locations selected for predictive sound 
level modeling in Epsilon’s 2025 study. Measurements were not collected at the property lines on the 
west side of the Project parcel due to access issues and because the adjacent meter station is not a 
critical receptor. The measurement locations are shown in Figure 1, attached. 

Measurement Methodology 

Sound level data were collected at each location during the vaporizer ignition sequence and 
approximately two minutes of steady state operations at peak rate. Background measurements 
without the vaporizer running were also collected at each measurement location. Area sound sources 
were noted by Epsilon personnel throughout the measurement program. The sound level meter was 
positioned at a height of approximately five feet (1.5 meters) above ground level. Both broadband 
and one-third octave band sound levels were measured. 
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Measurement Equipment 

Two Larson Davis Model 831 sound level meters equipped with manufacturer-provided windscreens 
were used to collect sound pressure level data. This instrumentation meets the “Type 1 – Precision” 
requirements set forth in American National Standards Institute (ANSI) S1.4 for acoustical measuring 
devices. 

The sound level meters equipment was calibrated in the field before and after the survey with a Larson 
Davis CAL200 acoustical calibrator which meets the standards of IEC 942 Class 1L and ANSI S1.40 and 
was certified as accurate to standards set by the National Institute of Standards and Technology by 
an independent laboratory within the previous 12 months. The sound level meters were programmed 
to log statistical data (Leq, Lmax, L90, etc.) along with a 1-second time history resolution and set to “fast” 
response. The equipment used for the measurement program is summarized in Table 1. 

Table 2 Sound Level Measurement Equipment 

Equipment and Model Number Serial Number 

Larson Davis 831 sound level meters 3752 3753 

PCB PRM831 preamplifier 029564 029563 

PCB 377C20/377B20 microphone 320007 142956 

Larson Davis CAL200 calibrator 2853 
 
Meteorological Conditions 

Meteorological data were collected using a Kestrel 3000 weather meter. Weather during the 
measurement program consisted of clear skies, calm wind, a temperature of 22°F, and 49% relative 
humidity. These conditions are appropriate for conducting sound level measurements. 

Measurement Results 

Sound levels were measured at each location under two conditions: with the vaporizer going through 
the ignition sequence then running at steady state for several minutes, and with the vaporizer off to 
capture the ambient sound level. Sound levels in the Project area during the measurement program 
consisted of birds, including turkeys, and the natural gas meter station adjacent to the Project parcel 
to the east. The meter station was audible at all measurement locations and was the dominant source 
at the two easternmost measurement locations during both operational and ambient measurements. 
Measurements taken when cars were approaching or passing on Old Mill Lane were discarded. 



Ms. Jocelyn Bucklew PAGE 4 of  10 
Cornerstone Energy, Inc. 
April 3, 2026 

 
 

 

Steady State Operation 

A summary of the broadband A-weighted sound level data measured while the vaporizer was 
operating at steady state is shown in Table 3. While the measured operational sound levels meet the 
Portsmouth nighttime sound level limit of 55 dBA at all measurement locations, these levels do not 
reflect the sound level contribution of the vaporizer due to other sound sources present in the area. 
In particular, the sound from the vaporizer was masked by sound from the meter station at locations 
PL 67-122 and PL 67-123. 

To quantify the sound level contribution of the vaporizer, the ambient L90 sound level was 
logarithmically subtracted from the operational sound levels. The L90 is a statistical parameter that 
quantifies the sound level exceeded 90 percent of the time during a measurement period and is often 
used to characterize the background sound level. The measured background levels and the calculated 
vaporizer-only sound levels are also shown in Table 3. All Project-only sound levels are well below the 
Portsmouth nighttime maximum sound level of 55 dBA. A summary of common acoustical 
terminology is included in Appendix A, attached. 

Table 3 Sound Level Measurement Results – Steady State Operations 

Measurement 
Location 

Measured 
Operational Sound 

Pressure Level 

Measured 
Background 
Sound Level 

Project-Only Sound 
Level (Operational 

Minus Background)1, 2 

Portsmouth 
Nighttime 

Limit3 

Leq dBA L90 dBA Leq dBA Leq dBA 
PL 67-72 42 40 37 

55 
PL 67-121 45 43 41 
PL 67-1224 55 55 39 
PL 67-123 49 48 44 

Notes: 
1. Sound levels are rounded to whole numbers. Calculations were performed with greater precision. 
2. Project-only sound levels were calculated by logarithmically subtracting the measured ambient 

sound level from the measured operational sound level. 
3. Maximum sound levels by receiving land use from the Charter of the Town of Portsmouth §257-7. 

Nighttime limits apply between 10:00 pm and 7:00 am. The daytime residential limit is 65 dBA. 
4. Both operational and ambient sound levels measured at PL 67-122 were heavily influenced by sound 

from the adjacent meter station. 
 
Ignition Sequence 

Although not part of typical facility operations, sound levels due to the ignition sequence were also 



Ms. Jocelyn Bucklew PAGE 5 of  10 
Cornerstone Energy, Inc. 
April 3, 2026 

 
 

 

measured at all four measurement locations. Since the sound level fluctuates during ignition, only the 
loudest 1-second measured during startup was considered to evaluate the worst-case condition. 
These levels are shown in Table 4.  

As shown in Table 4, the maximum sound level measured during startup meets the Portsmouth 
nighttime limit of 55 dBA at all measurement locations. Background subtraction was also performed 
on the ignition data to show the Project-only ignition sound levels. All Project-only sound levels are 
below the Portsmouth nighttime limit of 55 dBA. 

Table 4 Sound Level Measurement Results – Ignition Sequence 

Measurement 
Location 

Maximum Ignition 
Sequence Sound 
Pressure Level1 

Measured 
Background 
Sound Level 

Project-Only Sound 
Level (Operational 

Minus Background)2, 3 

Portsmouth 
Nighttime 

Limit4 

Leq dBA L90 dBA Leq dBA Leq dBA 
PL 67-72 51 40 51 

50/55 
PL 67-121 51 43 50 
PL 67-1225 55 55 48 
PL 67-123 54 48 53 

Notes: 
1. Levels shown are the loudest 1-second measured during the ignition sequence. 
2. Sound levels are rounded to whole numbers. Calculations were performed with greater precision. 
3. Project-only sound levels were calculated by logarithmically subtracting the measured ambient 

sound level from the measured operational sound level. 
4. Maximum sound levels by receiving land use from the Charter of the Town of Portsmouth §257-7. 

Nighttime limits apply between 10:00 pm and 7:00 am. The daytime residential limit is 65 dBA. 
5. Both operational and ambient sound levels measured at PL 67-122 were heavily influenced by sound 

from the adjacent meter station. 

Pure Tone Analysis 

The ordinance states that broadband sound level limits should be reduced by 5 dB if the source emits 
a pure tone. However, a quantitative definition of pure tone is not provided. The definition of “any 
sound which can be distinctly heard as a single pitch or set of single pitches,” is subjective and 
therefore inadequate for quantitative evaluation. The ignition sequence 1-second maximum sound 
level did exhibit characteristic which may be considered tonal by most listeners. However, given the 
extremely brief duration of this event, it is Epsilon’s opinion that this does not constitute an 
infringement under the Portsmouth Ordinance. The sound levels measured at the receptors during 
typical steady-state operations were more broadband in nature and did not contain tonal 
characteristics based on Epsilon’s observations. 
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Conclusions 

A comprehensive sound level assessment was conducted for the installation of vaporizer equipment 
at the mobile LNG facility located on Old Mill Lane, Portsmouth, Rhode Island. The ambient and 
operational sound levels were measured at the nearest sensitive residential property lines to the 
Project site. Measured sound levels at all measurement locations were found to meet the most 
stringent sound limit established by the Portsmouth noise ordinance.  

If you have any questions, please call me at (503) 927-9026, or e-mail me at 
LMorrill@epsilonassociates.com. 

 

Sincerely, 
 
EPSILON ASSOCIATES, INC. 

 
Laurie Morrill 
Lead Scientist 

Attachments Appendix A: Sound Terminology 
 Figure 1: Sound Level Measurement Locations 
 Figure 2: Common Indoor and Outdoor Sound Levels 
 
  

mailto:LMorrill@epsilonassociates.com


Ms. Jocelyn Bucklew PAGE 7 of  10 
Cornerstone Energy, Inc. 
April 3, 2026 

 
 

 

Appendix A – Sound Terminology 

There are several ways in which sound levels are measured and quantified. All of them use the 
logarithmic decibel (dB) scale. The following information defines the sound level terminology used in 
this report. 

The decibel scale is logarithmic to accommodate the wide range of sound intensities found in the 
environment. A property of the decibel scale is that the sound pressure levels of two or more separate 
sounds do not add linearly. For example, if a sound of 50 dB is added to another sound of 50 dB, the 
total is only a 3-decibel increase (53 dB), which is equal to doubling in sound energy, but not equal to 
a doubling in decibel quantity (100 dB). Thus, every 3-dB change in sound level represents a doubling 
or halving of sound energy. The human ear does not perceive changes in the sound pressure level as 
equal changes in loudness. Scientific research demonstrates that the following general relationships 
hold between sound level and human perception for two sound levels with the same or very similar 
frequency characteristics1: 

♦ 3 dB increase or decrease results in a change in sound that is just perceptible to the average 
person, 

♦ 5 dB increase or decrease is described as a clearly noticeable change in sound level, and 

♦ 10 dB increase or decrease is described as twice or half as loud. 

Another mathematical property of decibels is that if one source of sound is at least 10 dB louder than 
another source, then the total sound level is simply the sound level of the higher-level source. For 
example, a sound source at 60 dB plus another sound source at 47 dB is equal to 60 dB.  

A sound level meter (SLM) that is used to measure sound is a standardized instrument. It contains 
“weighting networks” (e.g., A-, C-, and Z-weightings) to adjust the frequency response of the 
instrument. Frequencies, reported in Hertz (Hz), are detailed characterizations of sounds, often 
addressed in musical terms as “pitch” or “tone”. The most common weighting network is the A-
weighting network because it most closely approximates how the human ear responds to sound at 
various frequencies. The A-weighting network is the accepted scale used for community sound level 
measurements; therefore, sounds are frequently reported as detected with a sound level meter using 
this weighting. A-weighted sound levels emphasize middle frequency sounds (i.e., middle pitched – 
around 1,000 Hz), and de-emphasize low and high frequency sounds. These sound levels are reported 
in decibels designated as “dBA”. Z-weighted sound levels are measured sound levels without any 

 

1 Bies, David, and Colin Hansen. 2009. Engineering Noise Control: Theory and Practice, 4th Edition. New York: 
Taylor and Francis. 
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weighting curve and are otherwise referred to as “unweighted”. Sound pressure levels for some 
common indoor and outdoor environments are shown in Figure 2. 

Because the sounds in our environment vary with time they cannot simply be described with a single 
number. Two methods are used for describing variable sounds. These are exceedance levels and the 
equivalent level, both of which are derived from some number of moment-to-moment A-weighted 
sound level measurements. Exceedance levels are values from the cumulative amplitude distribution 
of all of the sound levels observed during a measurement period. Exceedance levels are designated 
Ln, where n can have a value between 0 and 100 in terms of percentage. Several sound level metrics 
that are reported in community sound evaluations are described below. 

♦ Leq, the equivalent level, is the level of a hypothetical steady sound that would have the same 
energy (i.e., the same time-averaged mean square sound pressure) as the actual fluctuating 
sound observed. The equivalent level is designated Leq and is typically A-weighted. The 
equivalent level represents the time average of the fluctuating sound pressure, but because 
sound is represented on a logarithmic scale and the averaging is done with linear mean square 
sound pressure values, the Leq is mostly determined by loud sounds if there are fluctuating 
sound levels.  

♦ L90 is the sound level exceeded 90 percent of the time during the measurement period. The 
L90 is close to the lowest sound level observed. It is essentially the same as the residual sound 
level, which is the sound level observed when there are no obvious nearby intermittent sound 
sources. 
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 Figure 2     
Common Indoor and Outdoor Sound Levels
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COMMON INDOOR SOUNDS COMMON OUTDOOR SOUNDS
Sound Pressure

Level, dBA

Jet takeoff at 300 feet

Jet flyover at 1,000 feet

Gas lawnmower at 3 feet

Heavy truck at 50 feet

Noisy urban daytime

Gas lawnmower at 100 feet

Auto (60 mph) at 100 feet

Heavy traffic at 300 feet

North rim of Grand Canyon
Quiet rural nighttime

Rock band

Inside subway train (NYC)

Food blender at 3 feet

Garbage disposal at 3 feet

Shouting at 3 feet

Vacuum cleaner at 10 feet

Normal speech at 3 feet

Quiet speech at 3 feet

Dishwasher next room

Soft whisper at 3 feet

Library

Bedroom at night

Broadcast and recording studio

Threshold of hearing

Small town residence
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