
 

 

December 12, 2025 
 
Mr. Chris Scholl 
Commonwealth Fusion Systems 
117 Hospital Road 
Devens, MA 01431 
 
Email:  cscholl@cfs.energy  
 
SUBJECT: Environmental Sound Study DRAFT 2 

Commonwealth Fusion Systems – Full Campus 
 
Dear Mr. Scholl, 

Cavanaugh Tocci has conducted a study of environmental sound produced by mechanical equipment 
associated with a full build-out of the Commonwealth Fusion Systems (CFS) campus in Devens, MA.  This 
study reviews applicable limits on facility sound and develops sound control concepts as may be 
required for compliance with the industrial performance standards (IPS) noise regulations of the Devens 
Enterprise Commission (DEC).  Appendix A presents a glossary of acoustical terminology used in this 
report. Appendix B presents equipment sound data used in sound modeling. 

The CFS campus is located at 117 Hospital Road in Devens, MA. Construction of CFS-1 is substantially 
complete and the building is occupied, CFS-2 is under construction with portions in use, and CFS-3 and 
CFS-4 are in the design phase. Construction of CFS-4 is anticipated to begin in Spring 2026, and 
construction of CFS-3 should begin about one year later. Figure 1 shows the location of CFS facilities in 
relation to the CFS campus and surrounding area. 

The DEC requires that sound produced by all four buildings operating together under full-capacity, 
frequently occurring conditions comply with the IPS limits.  
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Figure 1.  Aerial image showing locations of campus buildings 
Commonwealth Fusion Systems, Devens, MA 

Figure 2 is an excerpt from the Devens Reuse Plan. The figure shows the location of the CFS campus.  
The campus is located within the boundaries of the DREZ (Devens Regional Enterprise Zone) and is 
surrounded by the Innovation & Technology Business zone within the DREZ.  The nearest residential 
zoned properties within the DREZ are located approximately 300 feet northeast of the campus. Nearest 
residential properties outside the DREZ are located approximately 1,800 feet northwest in Shirley, MA.  
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Figure 2.  Devens zoning map showing campus location  
Commonwealth Fusion Systems, Devens, MA 

Environmental Noise Regulations 

Noise is a feature of all environments and is considered objectionable only when it is inconsistent with 
its environment by being either too loud or by being distinctive in character (i.e., tonally or temporally 
varying).  The purpose of environmental noise regulations is to provide a logical and equitable 
relationship between facility noise and existing environmental sound.  The regulations applicable to 
noise caused by Campus equipment are summarized below. 

Devens Industrial Performance Standards 

Sound produced within the DREZ is subject to regulation by the Devens Enterprise Commission (DEC) 
under 974 CMR 4.00 Industrial Performance Standards (Devens noise policy).  Specifically, Section 4.05 
Noise and Vibration, establishes sound limits intended to “…preclude or significantly mitigate conditions 
that could cause nuisance to any receptor within or without Devens.” 

Subsection 3 states the following: 

(3) Noise Limits and Standards - Internal and External Impacts. No party owning, leasing, 
controlling, or otherwise occupying a facility within Devens shall be allowed to cause 
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pronounced, multiple patterns of noise or vibration nuisance to or interference with any 
receptor.  

No party owning, leasing, or otherwise controlling a facility within Devens shall be allowed to: 

(a) Produce a broadband sound pressure level which exceeds an existing background sound 
pressure level by the following margins: 

1. 5 dBA as measured at any residential property line or receptor within Devens. 
2. 10 dBA as measured at any commercial or industrial property line or receptor within 

Devens. 
3. 5 dBA as measured at any Devens perimeter boundary abutting a residential 

External Receptor, 
4. 10 dBA as measured at any Devens perimeter boundary abutting a commercial or 

industrial External Receptor. 

(b) Produce a broadband sound pressure level which exceeds the following levels: 

1. 45 dBA nighttime/55 dBA daytime, as measured at any residential property line or 
receptor within Devens. 

2. 60 dBA as measured at a commercial or industrial property line or receptor within 
Devens. 

3. 45 dBA nighttime/55 dBA daytime as measured at any Devens perimeter boundary 
abutting a residential External Receptor 

4. 60 dBA as measured at any Devens perimeter boundary abutting a commercial or 
industrial External Receptor. 

(c) Produce a "pure tone" condition. (definition to follow) 

(d) Produce "impulsive" noise in excess of decibel limits and durations established herein 
(definition to follow) 

“Background sound pressure level” is defined as the A-weighted sound pressure level that 
exceeded 90% of the quietest one-hour time interval during equipment operating hours.  [Ref. 
subsection 3(d)(1)] 

“Daytime hours” are 7:00 am to 6:00 pm weekdays.  Nighttime hours are all other times, 
including legal holidays.  [Ref. subsection 3(d)(3)] 

A "pure tone" is sound concentrated in a narrow frequency range, and is perceived as a 
humming, buzzing, whirring, or other such distinctive continuous sound.  A pure-tone condition 
is defined to exist when the sound pressure level in a one-third octave band exceeds the sound 
pressure levels in both adjacent one-third octave bands, and if the average amount exceeded in 
both adjacent bands is greater than values provided in subsection 3(d)(7). 
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"Impulsive" noises are sounds which occur intermittently rather than continuously.  Impulsive 
noise may exceed existing background sound levels for a cumulative duration of not more than 
one minute within any given one-hour period, and subject to the following limits: may exceed 
the background by up to 10 dBA as measured at any residential property line or receptor, or 15 
dBA as measured by any commercial/industrial property line or receptor.  The impulsive limit 
applies only to daytime hours at residential receptors, day and night at commercial and 
industrial receptors.  Readings for impulsive noise shall be recorded with fast sound level meter 
response.  [Ref. subsection 3(d)(8)] 

Prior Campus Sound Analysis 

Cavanaugh Tocci performed baseline sound monitoring in August 2022 to determine background sound 
levels and resulting IPS variable sound level limits. This work was documented in a memo “CFS August 
2022 Sound Monitoring” dated December 8, 2022. 

 

 

Figure 3.  Modeled receptor locations  
Commonwealth Fusion Systems, Devens, MA 
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Facility Sound Impact Assessment 

Campus mechanical equipment sound transmitted to receptor study locations has been estimated using 
Cadna/A (Datakustik GmbH, Version 2025 MR1), a sound propagation loss computer model.  Cadna/A 
implements the sound propagation loss algorithms of ISO 9613-1 and ISO 9613-2 to estimate source 
sound levels at community receptor locations.  In calculating sound levels at receptor locations, the 
Cadna model accounts for reductions in facility sound pressure levels associated with propagation 
distance, shielding by intervening structures and topography, and absorption of sound by the 
atmosphere and porous surfaces. 

We have assumed that buildings are acoustically reflective (sound reduction of 1 dB).  Shielding from 
topography and existing buildings was included in this analysis. To account for multiple reflectors, two 
orders of reflection have been included in computer modeling, as is typical for this type of analysis.  

Civil survey and grading plans were used for topography of the site and immediate environs. United 
States Geological Survey (USGS) topography was used for the remainder of the model. 

A ground absorption of G=0 has been used for paved surfaces on the CFS campus and the New England 
Studios facility to the southwest. A ground absorption of G=0.5 has been used for the remainder of the 
modeled area. 

Sound levels were calculated for the receptor sites shown in Figure 3. First- and second-floor receptors 
were used for residential receptors. First-floor receptors are modeled at 7 feet above grade, and 
second-floor receptors at 15 feet above grade. 

CFS-1 Sound Sources and Assumptions 

The following are the CFS-1 sources included in our analysis. All sources were modeled at full capacity 
operation, unless indicated otherwise. The noise data for these sources have been obtained from 
manufacturer specifications, attached in Appendix B of this report.  

• Two chiller units (CH). 

• Seventeen exhaust fans (EF) for ventilation and process exhaust. 

• Eight supply fans (SF) for ventilation. 

• One kitchen exhaust fan (KEF) and one kitchen make-up air unit (KMAU). 

• Nine office cooling units (CU). 

• Two office energy recovery ventilation (ERV) units. 

• One rooftop unit (RTU). 

• Four transformers. 

• One packaged rooftop unit and one exhaust fan for the FLiBe South Lab have been recently 
added to CFS-1 and are included in this analysis. 
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The chillers are modeled at 75% load at all times. 

The following equipment is inactive at night: 

• All KEF, KMAU, CU, ERU. 

• SF-6, SF-7, SF-8. 

• EF-6, EF-7, EF-9, EF-11, EF-17. 

The following fans operate at 75% speed at night: 

• SF-1 through SF-4. 

• EF-1 through EF-4. 

Facility systems personnel have confirmed that these restrictions have been implemented. 

Sound barriers around the following items have been included in the model. Inner barrier surfaces are 
modeled with absorption of NRC= 0.95. To date, not all of these barriers have been implemented, and 
further analysis may determine that some are not necessary. 

• ERU-1 and ERU-2: height 3 meters. 

• CU-1 through CU-4 and CU-6 through CU-8: 2.4 m. 

• SF-1 through SF-4, SF-6, SF-8: 2.4 m. 

• EF-1 through EF-4, EF-6, EF-11, EF-16, EF-18, EF-23, EF-24: 2.4 m. 

• SF-5 and SF-7: 1.8 m. 

• CH-1, CH-2, transformers: 2.4 m. 

CFS-2 Sound Sources and Assumptions 

The following are the CFS-2 sources included in our analysis. All sources were modeled at full capacity 
operation, unless indicated otherwise. The noise data for these sources have been obtained from 
manufacturer specifications, attached in Appendix B of this report.  

• Two cooling towers (CT). 

• Seven air handling units (AHU). 

• Eleven fans. 

• One blowdown compressor. 

• Four transformers. 

• One ground pump for liquid nitrogen delivery, and one ground pump vent. 
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The following operating restrictions are used in modeling. These restrictions are considered achievable 
by facility operators: 

• Cooling towers are limited to 87% fan speed during the day, and 75% fan speed at night. 

• Air handling unit AHU-3 is limited to 87% fan speed at night. 

• Liquid nitrogen ground pump and ground pump vent do not operate at night. 

Sound barriers around the following items have been implemented and are included in the model. 

• AHU-1 and AHU-5: height 4 meters. 

• AHU-6 and AHU-7: 4 m. 

• AHU-2 and AHU-3: 3.3 m. 

Duct silencers are modeled at the fresh air intakes of Fan-0005A/B, AHU-1, AHU-3, and AHU-4. 

CFS-3 Sound Sources and Assumptions 

The following are the CFS-3 sources included in our analysis. All sources were modeled at full capacity 
operation. The noise data for these sources have been obtained from manufacturer specifications, 
attached in Appendix B of this report.  

• Thirty-two exhaust fans (EF) for ventilation and process exhaust. 

• Eleven makeup air units (MAU). 

• Two energy recovery ventilation (ERV) units. 

• Three air-source heat pump units (ASHP, each unit comprises 8 cells). 

A plan of the facility indicating modeled sound sources is presented in Figure 4. The following strategies 
have been proposed to limit sound impacts: 

• Construct a penthouse to enclose most building mechanical equipment. 

• Place intake and exhaust louvers on the west and south sides of the penthouse to reduce 
exposure of residences to the north and east. 

• Apply sound attenuators and/or duct lining to the ductwork between mechanical equipment 
and louvers. In most cases, five feet of 2-inch acoustically lined duct will be sufficient, but exact 
recommendations will be based on final selections and ducting plans. 

• Place air-source heat pumps at grade on the west side of the building. 
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Figure 4.  CFS-3 plan with sound sources  
CFS Campus, Commonwealth Fusion Systems, Devens, MA 
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CFS-4 Sound Sources and Assumptions 

The following are the CFS-4 sources included in our analysis. The noise data for these sources have been 
obtained from submittals attached in Appendix B of this report. A plan and elevation of the facility 
identifying modeled sound sources is presented in Figure 5. 

• Process equipment:  

o Burner exhaust stack. 

o Three burners and auxiliary equipment. 

o Two heat exchange fluid coolers, with three fans each. Ultra low-noise fans are 
specified, and an acoustic barrier will extend 10 feet above and below the units 
on the west, north, and east sides. 

• Building HVAC equipment: 

o Three air handling units (AHU) with integral sound attenuator at the outside air 
inlet. 

o Three exhaust air handling units (EAHU) with integral sound attenuator at the 
exhaust air outlet. 

o One air-cooled chiller (ACC) with attenuation package for minimum 10 dB 
reduction. 

o Two rooftop units (RTU). 
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Figure 5a.  CFS-4 plan and elevation  
CFS Campus, Commonwealth Fusion Systems, Devens, MA 

Modeling Results 

Tables 2a, 2b, and 2c present estimated sound levels at modeled receptors.  The first two tables present 
results for individual buildings, while the third presents results for the full campus. Results are compared 
to the applicable IPS variable and fixed sound level limits. Variable limits were established using 
measured background levels from baseline sound monitoring conducted previously (see the Vibrasure 
report referenced above). Results show no exceedances of IPS limits. 
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Receptor Type 
CFS-1 
D/E/N 

CFS-2 
D/E/N 

IPS Limits 

Variable 
D/E/N 

Fixed 
D/N 

Residential 1 North (1st story) Residential 24 / 24 / 21 22 / 22 / 20 36 / 36 / 33 55/45 

Residential 1 North (2nd story) Residential 25 / 25 / 22 23 / 23 / 21 36 / 36 / 33 55/45 

Goddard A (1st story) Residential 28 / 28 / 25 24 / 24 / 23 36 / 36 / 33 55/45 

Goddard A (2nd story) Residential 28 / 28 / 25 25 / 25 / 24 36 / 36 / 33 55/45 

Goddard B (1st story) Residential 30 / 30 / 26 30 / 30 / 28 36 / 36 / 33 55/45 

Goddard B (2nd story) Residential 30 / 30 / 27 31 / 31 / 29 36 / 36 / 33 55/45 

Grant North A (1st story) Residential 33 / 33 / 28 31 / 31 / 30 36 / 36 / 33 55/45 

Grant North A (2nd story) Residential 34 / 34 / 29 32 / 32 / 31 36 / 36 / 33 55/45 

Grant North B (1st story) Residential 30 / 30 / 25 31 / 31 / 29 36 / 36 / 33 55/45 

Grant North B (2nd story) Residential 32 / 32 / 26 33 / 33 / 31 36 / 36 / 33 55/45 

New England Studios Commercial 38 / 38 / 36 40 / 40 / 36 48 / 47 / 47 60 

Oxbow Refuge Commercial 22 / 22 / 18 37 / 37 / 34 40 / 42 / 38 60 

Perimeter Rd (outside Devens) Commercial 27 / 27 / 24 37 / 37 / 34 40 / 42 / 38 60 

Seven Hills Academy 
Res (D), 
Comm (E/N) 

39 / 39 / 35 31 / 31 / 30 41 / 44 / 41 55/60 

Table 2a.  Estimated CFS-1 and CFS-2 equipment day/evening/night sound levels (dBA) at modeled receptors  
CFS Campus, Commonwealth Fusion Systems, Devens, MA 

Receptor Type 
CFS-3 
D/E/N 

CFS-4 
D/E/N 

IPS Limits 

Variable 
D/E/N 

Fixed 
D/N 

Residential 1 North (1st story) Residential 16 / 16 / 16 15 / 15 / 15 36 / 36 / 33 55/45 

Residential 1 North (2nd story) Residential 16 / 16 / 16 16 / 16 / 16 36 / 36 / 33 55/45 

Goddard A (1st story) Residential 15 / 15 / 15 15 / 15 / 15 36 / 36 / 33 55/45 

Goddard A (2nd story) Residential 16 / 16 / 16 16 / 16 / 16 36 / 36 / 33 55/45 

Goddard B (1st story) Residential 16 / 16 / 16 18 / 18 / 18 36 / 36 / 33 55/45 

Goddard B (2nd story) Residential 17 / 17 / 17 19 / 19 / 19 36 / 36 / 33 55/45 

Grant North A (1st story) Residential 17 / 17 / 17 19 / 19 / 19 36 / 36 / 33 55/45 

Grant North A (2nd story) Residential 17 / 17 / 17 19 / 19 / 19 36 / 36 / 33 55/45 

Grant North B (1st story) Residential 16 / 16 / 16 19 / 19 / 19 36 / 36 / 33 55/45 

Grant North B (2nd story) Residential 17 / 17 / 17 21 / 21 / 21 36 / 36 / 33 55/45 

New England Studios Commercial 23 / 23 / 23 20 / 20 / 20 48 / 47 / 47 60 

Oxbow Refuge Commercial 27 / 27 / 27 25 / 25 / 25 40 / 42 / 38 60 

Perimeter Rd (outside Devens) Commercial 26 / 26 / 26 21 / 21 / 21 40 / 42 / 38 60 

Seven Hills Academy 
Res (D), 
Comm (E/N) 

23 / 23 / 23 20 / 20 / 20 41 / 44 / 41 55/60 

Table 2b.  Estimated CFS-3 and CFS-4 equipment day/evening/night sound levels (dBA) at modeled receptors  
CFS Campus, Commonwealth Fusion Systems, Devens, MA 
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Receptor Type 
CFS Campus 

D/E/N 

IPS Limits 

Variable 
D/E/N 

Fixed 
D/N 

Residential 1 North (1st story) Residential 27 / 27 / 25 36 / 36 / 33 55/45 

Residential 1 North (2nd story) Residential 28 / 28 / 26 36 / 36 / 33 55/45 

Goddard A (1st story) Residential 30 / 30 / 27 36 / 36 / 33 55/45 

Goddard A (2nd story) Residential 30 / 30 / 28 36 / 36 / 33 55/45 

Goddard B (1st story) Residential 33 / 33 / 31 36 / 36 / 33 55/45 

Goddard B (2nd story) Residential 34 / 34 / 32 36 / 36 / 33 55/45 

Grant North A (1st story) Residential 35 / 35 / 33 36 / 36 / 33 55/45 

Grant North A (2nd story) Residential 36 / 36 / 33 36 / 36 / 33 55/45 

Grant North B (1st story) Residential 34 / 34 / 31 36 / 36 / 33 55/45 

Grant North B (2nd story) Residential 35 / 35 / 33 36 / 36 / 33 55/45 

New England Studios Commercial 42 / 42 / 39 48 / 47 / 47 60 

Oxbow Refuge Commercial 38 / 38 / 36 40 / 42 / 38 60 

Perimeter Rd (outside Devens) Commercial 38 / 38 / 35 40 / 42 / 38 60 

Seven Hills Academy 
Res (D), 
Comm (E/N) 

40 / 40 / 37 41 / 44 / 41 55/60 

Table 2c.  Estimated CFS full-campus equipment day/evening/night sound levels (dBA) at modeled receptors  
CFS Campus, Commonwealth Fusion Systems, Devens, MA 

Tables 3a and 3b present day/evening and nighttime octave-band results for the full campus build-out. 
No pure-tone condition exists, as defined in the regulation. 



 
Mr. Chris Scholl, Commonwealth Fusion Systems Page 14 
Environmental Sound Study DRAFT December 12, 2025 
Commonwealth Fusion Systems – Full Campus 
 
 

 

Receptor 

Overall 
Sound 
Level 
(dBA) 

Octave-band sound levels (dB) 

63 125 250 500 1000 2000 4000 8000 

Residential 1 North (1st story) 27 39 35 30 24 18 13 5 - 

Residential 1 North (2nd story) 28 40 36 31 25 19 14 6 - 

Goddard A (1st story) 30 41 38 33 27 23 18 8 - 

Goddard A (2nd story) 30 41 38 33 27 23 18 8 - 

Goddard B (1st story) 33 43 41 37 31 26 21 10 - 

Goddard B (2nd story) 34 43 42 37 32 27 22 12 - 

Grant North A (1st story) 35 44 41 38 34 29 25 15 - 

Grant North A (2nd story) 36 44 41 39 34 30 26 16 - 

Grant North B (1st story) 34 43 40 37 32 26 21 11 - 

Grant North B (2nd story) 35 44 41 38 34 28 24 15 - 

New England Studios 42 48 46 43 40 37 32 24 - 

Oxbow Refuge 38 49 46 41 35 31 24 16 - 

Perimeter Rd (outside Devens) 38 47 44 40 36 32 25 16 - 

Seven Hills Academy 40 45 44 41 38 34 31 23 - 

Table 3a.  Estimated CFS full-campus equipment day/evening octave-band sound levels at modeled receptors  
CFS Campus, Commonwealth Fusion Systems, Devens, MA 

Receptor 

Overall 
Sound 
Level 
(dBA) 

Octave-band sound levels (dB) 

63 125 250 500 1000 2000 4000 8000 

Residential 1 North (1st story) 25 37 33 28 22 16 11 5 - 

Residential 1 North (2nd story) 26 38 34 29 23 17 12 5 - 

Goddard A (1st story) 27 39 35 31 25 20 15 5 - 

Goddard A (2nd story) 28 39 36 31 25 20 15 6 - 

Goddard B (1st story) 31 41 39 35 28 23 18 8 - 

Goddard B (2nd story) 32 41 39 35 29 25 19 9 - 

Grant North A (1st story) 33 41 38 36 31 25 21 11 - 

Grant North A (2nd story) 33 42 38 37 32 27 22 12 - 

Grant North B (1st story) 31 41 37 35 29 23 17 7 - 

Grant North B (2nd story) 33 42 38 36 31 25 20 10 - 

New England Studios 39 45 43 41 37 34 29 20 - 

Oxbow Refuge 36 47 44 39 33 28 22 14 - 

Perimeter Rd (outside Devens) 35 44 42 38 34 29 23 14 - 

Seven Hills Academy 37 43 41 39 35 31 27 20 - 

Table 3b.  Estimated CFS full-campus equipment nighttime octave-band sound levels at modeled receptors  
CFS Campus, Commonwealth Fusion Systems, Devens, MA 
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Conclusion 

Cavanaugh Tocci has evaluated environmental sound produced by mechanical equipment proposed for 
the Commonwealth Fusion Systems Campus in Devens, MA. We have presented modeled results for the 
full campus build-out. Estimated sound levels comply with IPS fixed and variable sound level limits. 

Sincerely, 
CAVANAUGH TOCCI 

 
Bradley M. Dunkin, Associate Principal Consultant 
25091/CFS campus acoustic analysis 2025-12-11.docx 
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SOUND MEASUREMENT TERMINOLOGY 

In order to quantify the amplitude, frequency, and temporal characteristics of sound, various acoustical 
descriptors are used.  The following is an introduction to acoustic terminology that is used in this report.   

Sound Level 

Sound levels are typically quantified using a logarithmic decibel (dB) scale.  The use of a 
logarithmic scale helps to compress the wide range of human sensitivity to sound amplitude into 
a scale that ranges from approximately 0 to 180 dB.  Note however, that the use of the 
logarithmic scale prevents simple arithmetic operations when combining the cumulative impact 
of sources.  For example, two sources of equal sound level operated simultaneously results in a 
combined sound level that is only 3 dB higher than if only one source was operated alone.  An 
important feature of the human perception of continuous sound is that an increase or decrease 
in sound pressure level by 3 dB or less is barely perceptible, and an increase or decrease by 
10 dB is perceived as a doubling or halving of noise level.   

A-weighting 

Generally, the sensitivity of human hearing is restricted to the frequency range of 20 Hz to 
20,000 Hz.  However, the human ear is most sensitive to sound in the 500 Hz to 5,000 Hz 
frequency range.  Above and below this range, the ear becomes progressively less sensitive.  To 
account for this feature of human hearing, sound level meters incorporate filtering of acoustic 
signals that corresponds to the varying sensitivity of the human ear to sound at different 
frequencies.  This filtering is called A-weighting.  Sound level measurements that are obtained 
using this filtering are referred to as A-weighted sound levels and are signified by the 
identifier, dBA.  A-weighted sound levels are widely used for evaluating human exposure to 
environmental sounds.  To help place A-weighted sound levels in perspective, Figure A-1 
contains a scale showing typical sound levels for common interior and environmental sound 
sources. 

Spectral Characteristics – Octave and 1/3 Octave Band Sound Levels 

To characterize a sound, it is often necessary to evaluate the frequency distribution of the sound 
energy.  As mentioned before, the frequencies of most interest where human exposure is 
concerned range between 20 Hz and 20,000 Hz.  This frequency range is commonly divided into 
octave bands, where an octave band is a range of frequencies. Each octave band is referred to 
by its center frequency and has a bandwidth of one octave (a doubling of frequency).  To cover 
the full range of human hearing, it is necessary to measure sound in 10 separate octave bands.  
Typically, the lowest frequency band measured has a center frequency of 31.5 Hz.  The next 
frequency band has a center frequency of 63 Hz.  This geometric series continues to the highest 
frequency band that has a center frequency of 16,000 Hz.  A set of octave band sound levels to 
describe a particular sound is called an octave band spectrum.  Covering the full range of 
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hearing, an octave band spectrum would have 10 values, one for each band.  Under certain 
circumstances, more frequency resolution in acoustical data is needed to identify the presence 
of tonal sounds.  A 1/3 octave band spectrum uses filters that divide each octave band into 3 
separate frequency bands.  Note that octave band and 1/3 octave band sound levels are not 
usually A-weighted, with their units being dB. 

Environmental Noise Descriptors 

Sound levels in the environment are continuously fluctuating and it is difficult to quantify these 
time-varying levels with single number descriptors.  Statistical approaches, which use percentile 
sound levels and equivalent sound levels, are often used to quantify the temporal characteristics 
of environmental sound.   

Percentile sound levels (Ln) are the A-weighted sound levels that are exceeded for specific 
percentages of time within a noise measurement interval.  For example, if a measurement 
interval is one hour long, the 50th percentile sound level (L50) is the A-weighted sound level that 
is exceeded for 30 minutes of that interval.   

• L90 is the sound level in dBA exceeded 90 percent of the time during the measurement 
period.  The 90th percentile sound level represents the nominally lowest level reached 
during the monitoring interval and is typically influenced by sound of relatively low 
level, but nearly constant duration, such as distant traffic or continuously operating 
industrial equipment.  The L90 is often used in standards to quantify the existing 
background or residual sound level. 

• L50 is the median sound level: the sound level in dBA exceeded 50 percent of the time 
during the measurement period. 

• L10 is the sound level exceeded only 10 percent of the time.  It is close to the maximum 
level observed during the measurement period.  The L10 is sometimes called the 
intrusive sound level because it is caused by occasional louder noises like those from 
passing motor vehicles or aircraft.   

By using percentile sound levels, it is possible to characterize the sound environment in terms of 
the steady-state background sound (L90) and occasional transient sound (L10). 

The equivalent sound level (Leq) is the energy average of the A weighted sound level for the 
measurement interval.  Sounds of low level and long duration, as well as sounds of high level 
and short duration influence this sound level descriptor.   

Noise levels at night generally produce greater annoyance than do the same levels which occur 
during the day.  It is generally agreed that a given level of environmental noise during the day 
would appear to be 10 dBA louder at night – at least in terms of potential for causing 
community concern.  The day night average sound level (Ldn) is a 24-hour average A-weighted 
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sound level where a 10 dB “penalty” is applied to sound occurring between the hours of 
10:00 p.m. and 7:00 a.m.  The 10 dB penalty accounts for the heightened sensitivity of a 
community to noise occurring at night.   

When a steady continuous sound is measured, the L10, L50, L90 and Leq are all equal.  For a 
constant sound level, such as from a power plant operating continuously for a 24-hour period, 
the Ldn is approximately 6 dBA higher than the directly measured sound level. 

 

 
Figure A-1 

Typical Sound Levels for Common Interior and Environmental Source



 

 
 

  

APPENDIX B 

Computer Modeling Source Inputs 
and Parameters 
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Equipment Sound Data 

Images of sound power data from equipment submittals are presented below. 
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CFS-1 CH-1, CH-2 
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CFS-1 CU-1 
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CFS-1 CU-1, CU-4 
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CFS-1 CU-3 
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CFS-1 CU-5 

 

CFS-1 CU-6, CU-7, CU-8 
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CFS-1 CU-9 
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CFS-1 ERU-1 
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CFS-1 ERU-2 
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CFS-1 KEF-1, KMUA-1 
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CFS-1 SF-1 through SF-4 
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CFS-1 SF-5 
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CFS-1 SF-6 
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CFS-3 SF-7 
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CFS-1 SF-8 
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CFS-1 SF-11 
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CFS-1 EF-1 through EF-4 
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CFS-1 EF-5 
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CFS-1 EF-6 
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CFS-1 EF-7 
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CFS-1 EF-7 
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CFS-1 EF-8 
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CFS-1 EF-9 
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CFS-1 EF-11 
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CFS-1 EF-14 
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CFS-1 EF-16 
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CFS-1 EF-17 
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CFS-1 EF-18 
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CFS-1 EF-23 
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CFS-1 EF-24 
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CFS-1 EF-26 
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CFS-1 RTU-1 
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CFS-2 HRS-CT 
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CFS-2 CCWS-CT 
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CFS-2 AHU-1 

 



 

Appendix B – Page 40 
 
 

CFS-2 AHU-2 

 



 

Appendix B – Page 41 
 
 

CFS-2 AHU-3 
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CFS-2 AHU-4 
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CFS-2 AHU-5 
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CFS-2 AHU-6 
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CFS-2 AHU-7 
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CFS-2 FAN-00001 

 



 

Appendix B – Page 47 
 
 

CFS-2 FAN-00002 
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CFS-2 FAN-00003 
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CFS-2 FAN-00005A 
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CFS-2 FAN-00005B 
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CFS-2 FAN-00006, 00008 
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CFS-2 FAN-00007 
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CFS-2 FAN-00009 

 



 

Appendix B – Page 54 
 
 

CFS-2 FAN-00010A 
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CFS-2 FAN-00010B 
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CFS-1 FAN-00011 
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CFS-2 FAN-00012, FAN-00014 

 

CFS-3 Exhaust fans EF-1 (4 units), EF-2 (4), EF-4(7), EF-5 (2) 

 

CFS-3 Exhaust fans EF-3 (11 units), EF-6 (4) 

 

Mark Name Unit Name Manufacturer Airflow (CFM) Motor (HP) Fan Speed (RPM) OB1 OB2 OB3 OB4 OB5 OB6 OB7 OB8 LwA dBA Sones

EF-1 270 CPS COOK 7500 7.5 949 78 / 80 81 / 86 80 / 86 74 / 79 71 / 75 68 / 70 64 / 66 60 / 62 77 / 82 66 / 71 — / —

EF-2 120 CPS COOK 1000 1 2231 70 / 82 77 / 81 80 / 82 77 / 78 69 / 71 65 / 67 64 / 63 60 / 58 77 / 79 66 / 67 — / —

EF-4 365 ACEB COOK 10000 2 450 83 / — 83 / — 77 / — 70 / — 69 / — 63 / — 54 / — 49 / — 74 / — 63 / — 13 / —

EF-5 150C08D COOK 988 0.5 860 65 / — 68 / — 64 / — 58 / — 58 / — 52 / — 48 / — 44 / — 62 / — 51 / — 6 / —

Mark Name Unit Name Manufacturer Airflow (CFM) Motor (HP) Fan Speed (RPM) OB1 OB2 OB3 OB4 OB5 OB6 OB7 OB8 LwA dBA Sones

EF-6 600QMX COOK 50000 15 355 83 / 86 80 / 87 80 / 84 77 / 81 72 / 75 66 / 69 59 / 61 52 / 53 78 / 82 66 / 70 — / —

EF-3 70CPS COOK 500 0.75 2818 78 / 95 90 / 98 88 / 91 82 / 89 78 / 83 69 / 78 65 / 71 58 / 61 84 / 90 73 / 78 — / —
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CFS-3 ERV (2 units) 
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CFS-3 MAU (11 units) 
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CFS-3 ASHP (3) – data is for a 4-cell configuration; each unit is equivalent to two 4-cell 
sections 
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CFS-4 burner equipment and exhaust stack 
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CFS-4 process cooler fans (data is for one fan; project uses two unit of three fans each) 
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CFS-4 AHU-1 & AHU-2 
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CFS-4 AHU-3 
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CFS-4 EAHU-1 & EAHU-2 
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CFS-4 EAHU-3 
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CFS-4 ACC 
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CFS-4 RTU-3 

 

CFS-4 RTU-4 

 

 

 


