
ATTACHMENT F 
TYPICAL DISTRIBUTED ENERGY UNIT 



UL 1741 
Certified 

UL 2200 
Certified 

NYSIR 
Certified 

Tecogen’s Efficient Ultra-Low Emissions CHP 

Tecogen Inc.     •     45 First Avenue, Waltham, MA  02451     •     781-466-6400     •     www.tecogen.com 

33% Electrical Efficiency - Best in Class! 
Produce your own electricity 24/7 at half the cost of u lity power 

Backup power with grid-independent opera on 

Rapid black-start for Type 10 Emergency Power Supply System (EPSS) 

Fully scalable from 10kW to mul -MW 

Modular units rated for  100 kW grid-connected / 125 kVA stand-alone 

Superior part load efficiency with turndown to 10% load 

Ultra-low emissions levels, SCAQMD compliant and NJDEP exempt 

Inverter-based standardized u lity interconnec on 

Microgrid compa ble with licensed CERTS1 power balancing control 
so ware 

4” wc gas pressure requirement, no costly gas booster needed 

Cloud based performance monitoring 

25% power boost for demand-side response 

Streamlined mul -unit controls for lowest in class installa on cost 

Available with indoor or outdoor acous c enclosure 

Ba ery or renewable energy input available2,3 

 

1 CERTS - Consor um for Electric Reliability Technology Solu ons 
2 UL 1741 - U lity Interac ve; inverters, converters, controllers and interconnec on  
   system equipment for use with distributed energy resources 
3 UL 220 - Sta onary engine generator assemblies 

Key Features & Benefits 

Renewable Energy Compa ble, 
a Clean Energy Solu on for 

Today & Tomorrow 

Tecogen products are covered under one or more of the following U.S. patents:  8,578,704 ∙ 7,239,034 ∙ 7,243,017  and other patents pending 

INV-100e+ 



Electric Output 100 kW Continuous / 125 kW Peaking 1 
480 VAC / 3 PH / 60 Hz 

Standalone Electric Capacity2 100 kW / 125 kVA 

Electrical Efficiency 
Overall Efficiency 

32.7% (LHV) 
91.5% (LHV) 

Thermal Output 
   Engine (Ultera emissions option) 
   Generator/Power Electronics 

 
613,000 Btu/hr  
  27,000 Btu/hr  

Gas Input 1152 scfh 

Required Gas Pressure (when operating at full load) 4 - 28” wc 

Hot Water Flow 
   Maximum Leaving Water Temperature 
   Maximum Entering Water Temperature 

30 gpm 
230 °F 
180 °F 

Air Emissions (SCAQMD & NJ DEP Compliant)3 
NOx 
CO 
VOC 

 
< 0.07 lb/MWh 
< 0.2 lb/MWh 
< 0.1 lb/MWh 

Electrical Service 480 V, 3 PH, 3-wire 

Operating Temperature Range -4° to 104° F (-20° to 40° C) 

Acoustic Level 68 dBa @ 20’ 

Weight 3,850 lb 

Dimensions 7’4” L  x  3’ 8” W  x  5’ 9” H 

ETL Listed - Labeled for compliance with UL 1741 - Utility Interactive; Inverters, Converters,  Controllers and Inter-
connection System Equipment for Use with Distributed Energy Resources and UL 2200 - Stationary Engine Generator 
Assemblies 
NYSIR Certified - NY Department of Public Service, New York Standardized Interconnection Requirements 

Engine Proven Low-Emission Natural Gas V-8 Engine, 1000-3000 rpm    

Generator Water-Cooled Permanent Magnet Generator  

Inverter Customized Power Electronics with Patented Topology for Variable Speed and Standby Operation  

Controls TecoNetTM Microprocessor-Based System, Fully Automatic, Fault Monitoring, Lead/Lag Multiple Unit 
Control, Modbus / BACnet Networking & Remote Ethernet Communications 

N a t u r a l  G a s  E n g i n e  

A m o r p h o u s  M e t a l  G e n e r a t o r  

T o  E x h a u s t  A f t e r  T r e a t m e n t  
&  H e a t  R e c o v e r y  

V a r i a b l e  
F r e q u e n c y  

A C  

R e c t i f i e r  
I n v e r t e r  

H i g h  Q u a l i t y  
3 - P h a s e ,   

5 0  o r  6 0  H z  
P o w e r  

D C  

O p t i o n a l  D C  I n p u t  
f r o m  A u x i l i a r y  D e v i c e   

( s o l a r  P V ,  B a t t e r y ,  F u e l  C e l l ,  e t c . )  

Permanent Magnet Generator 

1. Peaking capacity is available for 200 hours per year only when grid connected. Peaking is not available in the 50 Hz international version. 
2. Standalone capacity is the lesser of 100 kW or 125 kVA. 
3. Emission limits are based on the Ultera Emissions option and includes 60% system efficiency (HHV) credit for Distributed Generation as per SCAQMD 

Rule 1110.2. 
4. Above performance data is valid up to 104° F ambient temperature. 

Tecogen Inc.     •     45 First Avenue, Waltham, MA  02451     •     781-466-6400     •     www.tecogen.com 
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Specifications: 5 

29.0% (HHV) 
81.2% (HHV) 



ATTACHMENT G 
NOISE EMISSIONS ANALYSIS MEMORANDUM 



Address:  303 Wyman Street, Suite 295 |  Waltham, MA 02451  |  Phone: 781-890-2220  |  Fax: 781-890-9451  |  Website: www.techenv.com

MEMORANDUM

To: Paul C. Millett, P.E., Environmental Partners Group 
From: Marc C. Wallace, QEP
Date: August 10, 2016 
Subject: Nagog Pond Water Treatment Sound Study Ref. 4100
___________________________________________________________________________________

Tech Environmental, Inc. (Tech) performed a sound study of the proposed 1.5 million gallon per day 
Nagog Pond Water Treatment Plant (WTP) at 180/182 Skyline Drive in Acton, MA. The new WTP 
building will consist of two stories having a site footprint of 7,165 square feet and a net floor space of 
9,338 square feet. The exterior façade is proposed to be cement masonry unit (CMU) architectural block 
with sufficient windows to provide natural lighting. The building will house all of the treatment 
processes and equipment and ancillary support spaces such as a control room, water quality laboratory, 
and operations meeting room.  The purpose of this sound study is to demonstrate that the proposed WTP 
will comply with the Massachusetts Department of Environmental Protection (MassDEP) Noise Policy.   

The site is close to a new residential development (Quail Run) on Skyline Drive to the south and 
existing residences on Hazelnut Street. The Noise Policy limits sound from the proposed WTP 
operations to no more than 10 A-weighted decibels (dBA) above the lowest nighttime ambient sound 
level at the nearby site and  residential property lines.  We have demonstrated compliance with the Noise 
Policy by first measuring the ambient sound level late at night at the site property boundary and at the 
nearest residences on Skyline Drive and Hazelnut Street then through acoustic modeling predicting the 
future contribution to sound levels in the neighborhood from the proposed WTP.   

This memo summarizes the monitoring and modeling analyses performed for this study. Section 1.0
provides an introduction to the common measures of environmental sound.  Section 2.0 presents the 
applicable noise regulations. Section 3.0 presents a summary of the ambient sound level measurement 
data collected from July 28 through August 5, 2016.  Section 4.0 presents the acoustic modeling 
approach and results.  Attachment A presents acoustic modeling results. 

1.0 Common Measures of Environmental Sound

Noise is defined as "unwanted sound", which implies sound pressure levels that are annoying or disrupt 
activities that people are engaged in.  The human sense of hearing is subjective and highly variable 
between individuals.  Noise regulations and guidelines set quantitative limits to the sound pressure level 
(measured with sound analyzers and predicted with computer models) in order to protect people from 
sound exposures that most would judge to be annoying or disruptive. 

The loudness of a sound is dependent on the radiated energy of the sound source and the propagation 
and attenuation characteristics of the air.  The standard unit of sound pressure level (Lp) is the decibel 
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(dB), a logarithmic scale formed by taking 20 times the log10 of a ratio of two pressures: the measured 
sound pressure divided by a reference sound pressure.  The decibel level scale conveniently compresses 
the range of audible sound pressures, which span 12 orders of magnitude, into an easy-to-use scale
spanning 0 to 120 dB.  Airborne sound is referenced to 20 micro-Pascals   (20 μPa), which corresponds 
to 0 dB and the threshold of hearing.  A property of the decibel scale is that the sound pressure levels of 
two separate sounds are not directly additive. For example, if a sound of 70 dB is added to another 
sound of 70 dB, the total is only a 3-decibel increase not a doubling to 140 dB.  For broadband sounds, a 
3 dB change is the minimum change perceptible to the human ear. 

Table 1 presents the perceived change in loudness of different changes in sound pressure levels. 

TABLE 1

SUBJECTIVE EFFECT OF CHANGES IN SOUND PRESSURE LEVELS

Change in Sound Pressure Level Perceived Change in Loudness

3 dB Just perceptible 

5 dB Noticeable

10 dB Twice (or half) as loud

The acoustic energy level of a source is its sound power level (Lw), and Lw is also measured on a 
decibel scale, where the reference power is 10-12 Watts.  The sound power level (e.g., Lw of 110 dBA re 
10-12 W) is the same at any distance since it represents the energy intensity of a source.  Thus, Lw
values do not have reference distances.  By contrast, a sound pressure level (e.g., Lp of 81 dBA re 20 
μPa at 50 feet) must have a reference distance.  Sound power levels are typically greater than 100 dBA 
in value and the large Lw numbers should not be confused with the sound pressure levels we hear. 

Non-steady noise exposure in a community is commonly expressed in terms of the A-weighted sound 
level (dBA); A-weighting approximates the frequency response of the human ear.  Levels of many 
sounds change from moment to moment.  Some are sharp impulses lasting one second or less, while 
others rise and fall over much longer periods of time.  There are various measures of sound pressure 
designed for different purposes.  To establish the background ambient sound level in an area, the L90
metric, which is the sound level exceeded 90 percent of the time, is typically used.  The L90 can also be 
thought of as the level representing the quietest 10 percent over a given time period.  The Leq, or 
equivalent sound level, is the steady-state sound level over a period of time that has the same acoustic 
energy as the fluctuating sounds that actually occurred during that same period.  It is commonly referred 
to as the average sound level.  The Lmax, or maximum sound level, represents the one-second peak level 
experienced during a given time period.   
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Sound pressure level measurements typically include the analysis and breakdown of the sound spectrum 
into its various frequency components to determine tonal characteristics.  The unit of measure of 
frequency is the Hertz (Hz), a measure of the cycles per second of sound waves.  A total of eleven 
octave bands are used to define the frequency spectrum from 16 Hz to 16,000 Hz that approximates the 
range of audible sound. 

The acoustic environment in a quiet suburban residential area, such as that surrounding the proposed 
site, results from motor vehicle traffic on local roadways, insects and peepers (tree frogs).  Typical 
sound levels associated with various activities and environments are presented in Table 21.

TABLE 2

COMMON SOUND LEVELS

Sound Level
(dBA)

Common Indoor 
Sounds

Common Outdoor 
Sounds

110

100

90

80

70

60

50

40

25

  Rock Band  

  Inside NYC Subway Train

  Food Blender at 3’ 

  Garbage Disposal at 3’ 

Vacuum Cleaner at 10’

Normal Speech at 3’

  Dishwasher in Next Room 

  Empty Conference Room 

Empty Concert Hall

 Jet Takeoff at 1000’ 

Chain Saw at 3’

Impact Hammer (Hoe Ram) at 50’

Diesel Truck at 100’ 

 Lawn Mower at 100’ 

 Auto (40 mph) at 100’ 

 Busy Suburban Area at night 

 Quiet Suburban Area at night 

Rural Area at night

 
2.0 Noise Regulations

The Massachusetts Department of Environmental Protection (MassDEP) regulates noise through 310 
CMR 7.10, "Air Pollution Control".  In these regulations "air contaminant" is defined to include sound 
and a condition of "air pollution" includes the presence of an air contaminant in such concentration and 

1 U.S. DOT, FHWA, Noise Fundamentals Training Document, Highway Noise Fundamentals, September, 1980.
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duration as to "cause a nuisance" or "unreasonably interfere with the comfortable enjoyment of life and 
property". 

Regulation 7.10 prohibits "unnecessary emissions" of noise.  The MassDEP Noise Policy (Policy 
Statement 90-001, February 1, 1990) interprets a violation of this noise regulation to have occurred if the 
source causes either:

1. An increase in the broadband sound pressure level of more than 10 dBA above the 
ambient, or  

2. A "pure tone" condition 

The ambient background level is defined as the L90 level as measured during equipment operating hours.  
A "pure tone" condition occurs when any octave band sound pressure level exceeds both of the two 
adjacent octave band sound pressure levels by 3 dB or more.   

The Town of Acton does not have quantitative noise regulations.  

3.0 Baseline Sound Monitoring Approach and Results

Tech performed long-term baseline sound level measurements from Thursday, July 28 to Friday, August 
5, 2016 near the site property line.  On Thursday, July 28, Tech collected short-term (20-minute) 
daytime sound levels at the nearest site property line. The purpose of this daytime sound measurement 
was to determine the existing sound levels with the current WTP in operation for comparison with the 
predicted sound levels from the proposed WTP.  The principal sound sources were the WTP operations, 
aircraft flyovers and insects.

Tech also performed short-term (20-minute) nighttime measurements at locations representing Skyline 
Drive and Hazelnut Street residences on Sunday, July 31, 2016.  The principal sound sources were 
insects and peepers (tree frogs).  

Figure 1 shows the property line and residential  monitoring locations.   

The long-term sound measurements were taken with a Larson Davis (LD 831) real-time sound level 
analyzer and short-term measurements were taken with a Bruel & Kjaer (B&K 2250) real-time sound 
level analyzer.  Both sound analyzers are equipped with a ½” precision condenser microphones, 
windscreens, and frequency analyzers.  Each sound analyzer has an operating range of 5 dB to 140 dB, 
and an overall frequency range of 3.5 to 20,000 Hz.  These meters meet or exceed all requirements set 
forth in the American National Standards Institute (ANSI) Type 1 Standards for quality and accuracy.  
Prior to and immediately following the measurement session, the sound analyzers were calibrated (no 
level adjustment was required) with an ANSI Type 1 calibrator which has an accuracy traceable to the 
National Institute of Standards and Technology (NIST).   For the measurement session, each
microphone was fitted with a 7” windscreen to negate the effect of air movement across microphone 
diaphragm.  All data were downloaded to a computer following the measurement sessions for the 
purposes of storage and further analysis. 
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A summary of the nighttime baseline measurement results are provided in Table 3.  The lowest L90
sound level of 35.1 dBA was measured at Hazelnut Street.  To be conservative this sound level was used 
to represent the existing L90 sound levels at the site property lines and at the Skyline Drive residences.
At this monitoring location, the average sound level (Leq) was 35.9 dBA and the maximum (Lmax) sound 
levels was 42.9 dBA. The L90 levels establish the ambient level for the MassDEP Noise Policy and 
serves as the basis for Project limits on regulated sources of sound.  Under the MassDEP Policy, offsite 
sound generated by the Project must not exceed 45.1 dBA (10 dBA higher than the measured 
background L90 sound levels), as shown in Table 3. The overall baseline levels are typical of a quiet 
suburban residential area.

The daytime and nighttime L90 sound level at the property line was 43.7 and 37.9 dBA, respectively. 
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TABLE 3 

EXISTING NIGHTTIME BASELINE SOUND LEVELS
AT THE SITE PROPERTY BOUNDARY AND NEARBY RESIDENCES

THURSDAY, JULY 28 THROUGH THURSDAY AUGUST 4, 2016

Sound Level Measurement
PB

Site Property 
Boundary

R-1 
Skyline Drive

Residences

R-2  
Hazelnut 

Street

Octave Band L90 (dB)
16 Hz 

31.5 Hz 
63 Hz 

125 Hz 
250 Hz 
500 Hz 

1,000 Hz 
2,000 Hz 
4,000 Hz 
8,000 Hz 

16,000 Hz 

37.2 
40.1 
38.4 
33.0 
28.4 
29.4 
25.0 
21.3 
26.5 

30.7* 
15.3 

37.2 
40.1 
38.4 
33.0 
28.4 
29.4 
25.0 
21.3 
26.5 

30.7* 
15.3 

37.2 
40.1 
38.4 
33.0 
28.4 
29.4 
25.0 
21.3 
26.5 

30.7* 
15.3 

Broadband (dBA)
Lmax
Leq
L90

42.9 
35.9 
35.1 

42.9 
35.9 
35.1 

42.9 
35.9 
35.1 

Existing Pure  
Tone Condition? Yes Yes Yes

MassDEP Noise Policy
Limit (dBA) 45.1 45.1 45.1 

Note: *Insect noise produced a pure tone at 8,000 Hz.
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4.0 Acoustic Modeling Approach 

The primary sources of continuous operational sound from the Project will be three 100 kilowatt (kW)
cogeneration units manufactured by Tecogen. According to the manufacturer, the reference sound 
pressure levels for these units is 74 dBA at 3 feet away or a sound power level of 82.5 dBA. Tech 
applied  an uncertainty factor of 2 dBA to the cogeneration units manufacturer’s sound data. In 
addition, WTP pumps, blowers and compressors were modeled with sound power levels ranging from 
81.9 dBA to  105.3 dBA.  These units will be housed inside the WTP building that will be primarily 
constructed of concrete masonry units (CMUs) with brick façade.  Any sound from the interior of the 
building will be emitted from building air intake louvers on the south, north and east side of the 
buildings.  

Tech conducted acoustic modeling with the CadnaA acoustic model to calculate projected sound levels 
at the nearest noise-sensitive locations assuming simultaneous operation of all equipment at their 
maximum loads. CadnaA is a comprehensive 3-D model based on International Standard ISO 9613-2 
modeling techniques for sound propagation and attenuation.  Atmospheric absorption is the process by 
which sound energy is absorbed by the air and was calculated using ANSI S1.26-1995.    ISO 9613-2 
was used to calculate propagation and attenuation of sound energy by hemispherical divergence with 
distance, surface reflection, ground, and shielding effects by barriers, and ground topography.  Offsite 
topography was determined using official USGS digital elevation data for the study area from USGS. 
Noise modeling receptors were placed at 10 residential locations at heights representative of the first and 
second floors of highest window representing potential nighttime sensitive receptors (See Figure 1).
The predicted sound levels are conservative because: 

All three cogeneration units and the water treatment plant equipment are operating 
simultaneously at their maximum operating capacity and sound levels. 

The model assumes a ground-based temperature inversion, such as may occur on a calm, clear 
night when sound propagation is at a maximum.  

5.0 Acoustic Modeling Results and Sound Mitigation Recommendations

The results of the modeling for the current WTP designed revealed that the total sound levels will range 
from 36.6 dBA to 44.3 dBA (See Table 4). The proposed WTP will increase sound levels at the nearest 
residences by 1.5 dBA to 9.2 dBA over the existing nighttime sound levels. Furthermore, the acoustic 
modeling calculations also confirm that the proposed WTP will not create any pure tones. Although the 
results of these calculations demonstrate that the Project will fully comply with the MassDEP Noise 
policy at all noise-sensitive receptors, two mitigation measures were added to the proposed WTP design 
to further reduce sound levels from the WTP operations.

Acoustic louvers  capable of reducing WTP interior building sounds by up to 16 dBA were assumed for 
the south and east side of the new building to reduce predicted sound levels at the site property lines and 
adjacent residences on Skyline Drive and Hazelnut Street.  In addition, Tech assumed that the ozone 
contact segment of the building was rotated 90o to act as wall to block the sound from the three Tecogen 
units or a sound barrier of the same dimensions as the ozone contact segment of the building will be 
installed next to the Tecogen units. The results of the mitigation acoustic modeling is presented in Table 
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5. The results of the modeling revealed that the total sound levels will range from 35.4 dBA to 41.1 
dBA.  The proposed WTP with mitigation measures will increase sound levels at the nearest residences 
by 0.3 dBA to 6.0 dBA over the existing nighttime sound levels. Furthermore, the acoustic modeling 
calculations also confirm that the proposed WTP will not create any pure tones.

The total predicted mitigated sound levels at the closest site property line are quieter than the sound 
level measured during the daytime and nighttime with current WTP in operation. 

The acoustic modeling results are presented in Attachment A.
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TABLE 4

MASSDEP NOISE POLICY COMPLIANCE DEMONSTRATION FOR PROJECT SOUND 
LEVELS (PROPOSED PLANT DESIGN)

Receptor Locations

Lowest
Measured

Background 
Sound Level 

(L90) 
(dBA)

Predicted
Sound Level 

from the 
Project
(dBA)

Total 
Predicted 

Sound 
Level
(dBA)

Predicted 
Sound 
Level 

Increase 
(dBA)

Complies 
with

MassDEP 
Noise 

Policy?

PL-1: South Site Property 
Line 35.1 43.8 44.3 9.2 Yes

PL-2: East Site Property 
Line 35.1 35.1 38.1 3.0 Yes

R1: 103 Skyline Drive,
First  Floor 35.1 40.0 41.2 6.1 Yes

R1:103 Skyline Drive,
Second Floor 35.1 40.4 41.5 6.4 Yes

R2: 104 Skyline Drive,
First  Floor 35.1 41.0 42.0 6.9 Yes

R2: 104 Skyline Drive,
Second Floor 35.1 41.6 42.5 7.4 Yes

R3: 105 Skyline Drive,
First  Floor 35.1 42.3 43.1 8.0 Yes

R3:105 Skyline Drive,
Second Floor 35.1 43.2 43.8 8.7 Yes

R4: 107 Skyline Drive,
First  Floor 35.1 40.7 41.8 6.7 Yes

R4: 107 Skyline Drive,
Second Floor 35.1 39.9 41.1 6.0 Yes

R5:109 Skyline Drive,
First  Floor 35.1 33.3 37.3 2.2 Yes

R5: 109 Skyline Drive,
Second Floor 35.1 37.9 39.7 4.6 Yes
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TABLE 4 (CONTINUED)

MASSDEP NOISE POLICY COMPLIANCE DEMONSTRATION FOR PROJECT SOUND 
LEVELS (PROPOSED PLANT DESIGN)

Receptor Locations

Lowest
Measured

Background 
Sound Level 

(L90) 
(dBA)

Predicted
Sound Level 

from the 
Project
(dBA)

Total 
Predicted 

Sound 
Level
(dBA) 

Predicted 
Sound 
Level 

Increase 
(dBA)

Complies 
with

MassDEP 
Noise 

Policy?

R6: 11 Hazelnut Street,
First Floor 35.1 31.8 36.8 1.7 Yes

R6: 11 Hazelnut Street, 
Second Floor 35.1 32.2 36.9 1.8 Yes

R7: 9 Hazelnut Street,
First Floor 35.1 31.2 36.6 1.5 Yes

R7: 9 Hazelnut Street, 
Second Floor 35.1 31.7 36.7 1.6 Yes

R8: 7 Hazelnut Street,
First Floor 35.1 31.8 36.8 1.7 Yes

R8: 7 Hazelnut Street, 
Second Floor 35.1 31.8 36.8 1.7 Yes

R9: 5 Hazelnut Street,
First Floor 35.1 31.7 36.7 1.6 Yes

R9: 5 Hazelnut Street, 
Second Floor 35.1 31.5 36.7 1.6 Yes
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TABLE 5

MASSDEP NOISE POLICY COMPLIANCE DEMONSTRATION FOR PROJECT SOUND 
LEVELS (NOISE MITIGATION DESIGN)

Receptor Locations

Lowest
Measured

Background 
Sound Level 

(L90) 
(dBA)

Predicted
Sound Level 

from the 
Project
(dBA)

Total 
Predicted 

Sound 
Level
(dBA)

Predicted 
Sound 
Level 

Increase 
(dBA)

Complies 
with

MassDEP 
Noise 

Policy?

PL-1: South Site Property 
Line 35.1 37.1 39.2 4.1 Yes

PL-2: East Site Property 
Line 35.1 28.0 35.9 0.8 Yes

R1: 103 Skyline Drive,
First  Floor 35.1 36.8 39.0 3.9 Yes

R1:103 Skyline Drive,
Second Floor 35.1 38.4 40.1 5.0 Yes

R2: 104 Skyline Drive,
First  Floor 35.1 37.6 39.5 4.4 Yes

R2: 104 Skyline Drive,
Second Floor 35.1 39.8 41.1 6.0 Yes

R3: 105 Skyline Drive,
First  Floor 35.1 35.9 38.5 3.4 Yes

R3:105 Skyline Drive,
Second Floor 35.1 36.5 38.9 3.8 Yes

R4: 107 Skyline Drive,
First  Floor 35.1 33.6 37.4 2.3 Yes

R4: 107 Skyline Drive,
Second Floor 35.1 33.6 37.4 2.3 Yes

R5:109 Skyline Drive,
First  Floor 35.1 27.8 35.8 0.7 Yes

R5: 109 Skyline Drive,
Second Floor 35.1 31.3 36.6 1.5 Yes
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TABLE 5 (CONTINUED)

MASSDEP NOISE POLICY COMPLIANCE DEMONSTRATION FOR PROJECT SOUND 
LEVELS (NOISE MITIGATION DESIGN)

Receptor Locations

Lowest
Measured

Background 
Sound Level 

(L90) 
(dBA)

Predicted
Sound Level 

from the 
Project
(dBA)

Total 
Predicted 

Sound 
Level
(dBA)

Predicted 
Sound 
Level 

Increase 
(dBA)

Complies 
with

MassDEP 
Noise 

Policy?

R6: 11 Hazelnut Street,
First Floor 35.1 24.7 35.5 0.4 Yes

R6: 11 Hazelnut Street, 
Second Floor 35.1 25.1 35.5 0.4 Yes

R7: 9 Hazelnut Street,
First Floor 35.1 24.3 35.4 0.3 Yes

R7: 9 Hazelnut Street, 
Second Floor 35.1 24.7 35.5 0.4 Yes

R8: 7 Hazelnut Street,
First Floor 35.1 24.4 35.5 0.4 Yes

R8: 7 Hazelnut Street, 
Second Floor 35.1 24.6 35.5 0.4 Yes

R9: 5 Hazelnut Street,
First Floor 35.1 24.3 35.4 0.3 Yes

R9: 5 Hazelnut Street, 
Second Floor 35.1 24.3 35.4 0.3 Yes



ATTACHMENT A

ACOUSTIC MODELING RESULTS



Receptor
Background 
Sound Level 

(dBA)

Predicted 
Facility Sound 

Level (dBA)

Total New 
Sound Level 

(dBA)

Increase Over 
Existing (dBA)

Closest Property Line 35.1 43.8 44.3 9.2
East Property Boundary 35.1 35.1 38.1 3.0

Skyline Dr # 103 35.1 40 41.2 6.1
Skyline Dr # 103 35.1 40.4 41.5 6.4
Skyline Dr # 104 35.1 41 42.0 6.9
Skyline Dr # 104 35.1 41.6 42.5 7.4
Skyline Dr # 105 35.1 42.3 43.1 8.0
Skyline Dr # 105 35.1 43.2 43.8 8.7
Skyline Dr # 107 35.1 40.7 41.8 6.7
Skyline Dr # 107 35.1 39.9 41.1 6.0
Skyline Dr #109 35.1 33.3 37.3 2.2
Skyline Dr #109 35.1 37.9 39.7 4.6

#5 Hazelnut 35.1 31.7 36.7 1.6
#5 Hazelnut 35.1 31.5 36.7 1.6
#7 Hazelnut 35.1 31.8 36.8 1.7
#7 Hazelnut 35.1 31.8 36.8 1.7
#9 Hazelnut 35.1 31.2 36.6 1.5
#9 Hazelnut 35.1 31.7 36.7 1.6

#11 Hazelnut 35.1 31.8 36.8 1.7
#11 Hazelnut 35.1 32.2 36.9 1.8

Receptor
Background 
Sound Level 

(dBA)

Predicted 
Facility Sound 

Level (dBA)

Total New 
Sound Level 

(dBA)

Increase Over 
Existing (dBA)

Closest Property Line 35.1 37.1 39.2 4.1
East Property Boundary 35.1 28 35.9 0.8

Skyline Dr # 103 35.1 36.8 39.0 3.9
Skyline Dr # 103 35.1 38.4 40.1 5.0
Skyline Dr # 104 35.1 37.6 39.5 4.4
Skyline Dr # 104 35.1 39.8 41.1 6.0
Skyline Dr # 105 35.1 35.9 38.5 3.4
Skyline Dr # 105 35.1 36.5 38.9 3.8
Skyline Dr # 107 35.1 33.6 37.4 2.3
Skyline Dr # 107 35.1 33.6 37.4 2.3
Skyline Dr #109 35.1 27.8 35.8 0.7
Skyline Dr #109 35.1 31.3 36.6 1.5

#5 Hazelnut 35.1 24.3 35.4 0.3
#5 Hazelnut 35.1 24.3 35.4 0.3
#7 Hazelnut 35.1 24.4 35.5 0.4
#7 Hazelnut 35.1 24.6 35.5 0.4
#9 Hazelnut 35.1 24.3 35.4 0.3
#9 Hazelnut 35.1 24.7 35.5 0.4

#11 Hazelnut 35.1 24.7 35.5 0.4
#11 Hazelnut 35.1 25.1 35.5 0.4

With Reccommended Mitigation

Table 1
Maximum Sound Level Increases for Proposed Nagog Pond Treatment Facility

Table 2
Maximum Sound Level Increases for Proposed Nagog Pond Treatment Facility



Receptor 31 63 125 250 500 1000 2000 4000 8000
Closest Property Line 46.6 45.9 43.8 43.4 40.4 37.8 35.2 35.4 19.1

East Property Boundary 40.5 40.1 36.5 34.7 31.9 30.1 27.1 23 4.2
Skyline Dr # 103 42.5 41.6 41.1 41 37.5 33.9 30.6 29.6 11.3
Skyline Dr # 103 40.7 39.9 40.3 41.1 38.2 34.2 30.6 30.7 9.5
Skyline Dr # 104 44.4 43.6 41.8 41.3 38.1 35.3 32.1 31 14.4
Skyline Dr # 104 41.7 41.2 41.3 42.4 40 35 31.5 31.7 11.5
Skyline Dr # 105 45.7 44.9 42.6 42 39 36.5 33.5 33.6 17
Skyline Dr # 105 45.4 44 43.7 43.9 41.2 36.9 33.5 33.4 14.9
Skyline Dr # 107 44.4 44 41.5 40 37.4 35.6 32.7 30.2 14.8
Skyline Dr # 107 42.3 42.2 40.5 40.5 37.4 34.3 30.8 28.5 11.5
Skyline Dr #109 38.7 38.3 36.6 35.5 31.2 27.2 22.9 18.4 0.2
Skyline Dr #109 40 39.5 38.1 38.7 35.4 32.5 29.2 25.6 7.3

#5 Hazelnut 36.2 35.8 32.6 31.3 28.7 27.1 23.4 17.7 0
#5 Hazelnut 33.4 33 31.6 32.3 29.2 26.5 22.5 16.6 0
#7 Hazelnut 36.3 35.9 32.9 31.5 28.9 27.2 23.4 17.6 0
#7 Hazelnut 33.6 33.1 31.9 32.6 29.4 26.8 22.8 17 0
#9 Hazelnut 35.3 35 32.8 31.5 28.5 26.2 22.9 17.2 0
#9 Hazelnut 33.7 33.1 32.2 32.6 29.6 26.5 22.8 17.1 0

#11 Hazelnut 36.1 35.7 33.1 31.8 29.1 27 23.2 17.2 0
#11 Hazelnut 35.8 35.3 32.9 33 29.8 27.1 23.3 17.1 0

Receptor 31 63 125 250 500 1000 2000 4000 8000
Closest Property Line 45.4 44.4 43.2 40.2 34.8 29.6 25.5 22.8 10.2

East Property Boundary 39.4 39.1 34.5 29.9 25 21.8 17.9 12.2 0
Skyline Dr # 103 41.1 40.4 40.2 39.6 35 28.7 25 26.6 2.9
Skyline Dr # 103 39.7 39.1 39.4 39.5 36.5 31.5 27.7 29.6 2.6
Skyline Dr # 104 43 42.1 41.3 39.6 35.4 30 26.4 28.3 6
Skyline Dr # 104 40.7 40.2 40.4 41 38.6 32.2 28.4 30.4 4.5
Skyline Dr # 105 44.3 43.3 42 38.9 33.6 28.5 24.4 21.5 8.4
Skyline Dr # 105 43.3 42.4 41 39.6 34.6 29.5 25 21.8 6.7
Skyline Dr # 107 42.4 42.2 38.8 35.8 30.7 27.2 24.3 19.6 6.3
Skyline Dr # 107 40.8 40.7 38.2 36.4 31.4 27.2 22.8 18.1 3.3
Skyline Dr #109 37.5 37.2 34.8 31.2 25.3 20.5 15.7 9.5 0
Skyline Dr #109 38.6 38.3 35.8 34.1 28.6 25 21 15.4 0

#5 Hazelnut 34.3 34.1 29.9 26.3 21.7 18.4 14.1 6.9 0
#5 Hazelnut 32 31.8 29.1 27.1 22 18 13.5 6.2 0
#7 Hazelnut 34.3 34.2 30.1 26.5 21.8 18.6 14.2 7 0
#7 Hazelnut 32.2 32 29.3 27.3 22.1 18.4 14.2 6.8 0
#9 Hazelnut 33.7 33.5 30.2 26.8 21.5 18 14.1 7.1 0
#9 Hazelnut 32.2 32 29.5 27.3 22.2 18.4 14.6 6.7 0

#11 Hazelnut 34.1 34 30.3 26.9 21.9 18.6 14.8 6.9 0
#11 Hazelnut 34 33.8 29.9 27.6 22.3 19.3 14.8 6.6 0

Table 1

Table 2
Maximum Octave Band Sound Levels from Proposed Nagog Pond Treatment Facility

With Reccommended Mitigation

Maximum Octave Band Sound Levels from Proposed Nagog Pond Treatment Facility



ATTACHMENT H 
ORDER OF CONDITIONS 






























