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Nixon Peabody LLP
900 Elm Street

Manchester, NH  03101-2031

April 3, 2024 

VIA FEDERAL EXPRESS AND ELECTRONIC MAIL 
(pb@kingstonnh.org) 

Planning Board 
Town of Kingston 
163 Main Street 
PO Box 716 
Kingston, NH 03848 

RE: Cellco Partnership, d/b/a Verizon Wireless’ application to the Town of Kingston for 
the necessary Conditional Use Permit and Site Plan Approval to construct and operate 
a 140’ wireless telecommunications facility off Hunt Road (Tax Map # R-1, Lot # 1) in 
the Town of Kingston, Rockingham County, New Hampshire (Verizon Wireless’ 
“Kingston 4 NH” Site).

Dear Members of the Planning Board: 

On November 28, 2023, Cellco Partnership, d/b/a Verizon Wireless (“Verizon Wireless”) 
submitted an application (the “Initial Application”) for Site Plan Approval and a Conditional 
Use Permit for the above-referenced project (the “Project”). Thereafter, on February 6, 2024, 
Verizon Wireless representatives attended the Kingston Planning Board Hearing and received 
verbal and written comments and requests for additional information from the Planning Board 
Chair, Fire Chief, as well as the Planning Staff and the Department of Public Works (collectively, 
the “February 6 Planning Board Comments”).  In response to the Planning Board’s requests 
for additional information and other comments (i) on February 17, 2024 Verizon Wireless 
conducted a “ballon float” and hosted a Planning Board site walk, and (ii) on March 13, 2024, 
Verizon Wireless submitted a supplemental application (the “First Supplemental Application”; 
together with the Initial Application, the “Application”) for site approval for its Kingston site.  
Thereafter, on March 19, 2024, Verizon Wireless representatives attended the Town Planning 
Board Hearing and received verbal and written comments and requests for additional information 
from the Planning Board Chair and Kingston Conservation Commission (the “March 19 
Planning Board Comments”).   

In response to the March 19 Planning Board Comments, Verizon Wireless has updated 
the proposed Site Plan to memorialize the Planning Board’s requested alternative site location. 
As expressly requested by the Planning Board in connection with the March 19 Planning Board 
Comments, this alternative site location is now a distance of more than 140’ away from the 
Hampstead Town Line, in addition to all other abutter lot lines unrelated to Verizon Wireless’ 
“Kingston 4 NH” Site landowner. In connection with that request and others, Verizon Wireless 
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has enclosed the following documentation for the Planning Board’s review and consideration 
(note that Exhibits A-P were previously submitted with the Application and First Supplemental 
Application): 

1. Exhibit Q – Updated Site Plan; 

2. Exhibit R – Sample Photograph Depicting a “Camouflaged” Tower; 

a. Note: The equipment on the tower (antenna array) will still be visible 
because the panels will need to be out in front of the branches.   

3. Exhibit S – Plans and Specifications of the Proposed Diesel Generator; and 

a. Exhibits S1-S3 relate to Plans and Specifications 

b. Exhibits S4-S5 specifically relate to sound  

i. Note: Except for a 20-minute weekly maintenance cycle, the 
proposed generator will only operate during an extended power 
outage—during which time many other generators will very likely 
be in operation. 

4. Exhibit T – Removal Letter Estimate. 

5. Below are the Planning Board Comments in bold, italicized text, followed by 
Verizon Wireless’ responses in regular text.    

(A)Provide evidence of the tests performed in connection with the findings 
contained in the structural design letter from Valmort Telecommunications, 
Inc., dated January 22, 2024, submitted by Verizon Wireless in its First 
Supplemental Application. 

Verizon Wireless Response:  Given the new alternative location proposed by 
Verizon Wireless further from the Town of Hampstead boundary line, this is now a moot 
inquiry. 

(B) Respond to the Kingston Conservation Commission comments dated April 
14, 2024 related to potential turtle habitat.   

Verizon Wireless Response:  Verizon Wireless is required to file for an 
environmental assessment/screening under the National Environmental Policy Act 
(“NEPA”) after receipt of the requested Conditional Use Permit and Site Plan Approval 
to construct and operate the Project.  This timing is necessary because Verizon Wireless 
will need to know the final height and location of the Project prior to completing the NEPA 
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screening.  This is the process which Verizon Wireless is required to follow in connection 
with potential environmental impacts resulting from the proposed Project and satisfies the 
stated concerns of the Conservation Commission.  Verizon Wireless is pleased to submit 
its NEPA environmental assessment along with its request for a building permit. 

We respectfully request that this Second Supplemental Application, together with the 
Application, be placed on the agenda for the April 16, 2024 Planning Board Hearing.  

In the meantime, should you have any questions or require additional information, please 
do not hesitate to contact me. Thank you. 

Sincerely, 

Mark E. Beaudoin 
Partner
MEB/chc 
Enclosures 

cc: Chip Fredette, SAI Group 
Jared Lusk, Nixon Peabody, LLP 
Jeff Twitty, Nixon Peabody LLP
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EXHIBIT Q 

Updated Site Plan 

˂See attached˃ 
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EXHIBIT R 

Sample Camouflaged Tower Photograph 

˂See attached˃ 
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EXHIBIT S-1 

Proposed Generator Plans and Specifications 

˂See attached˃ 



Tier 3 EPA-Certified for Stationary
Emergency Applications

Diesel

Model: 50REOZK

Standard Features

Ratings Range
60 Hz

Standby: kW 44- 52
kVA 44- 65

Prime: kW 40- 47
kVA 40- 58

208- 600 V

D Kohler Co. provides one-source responsibility for the
generating system and accessories.

D Approved for use with certified renewable
Hydrotreated Vegetable Oil (HVO) / Renewable Diesel
(RD) fuels compliant with EN15940 / ASTM D975.

D The generator set and its components are
prototype-tested, factory-built, and production-tested.

D The 60 Hz generator set offers a UL 2200 listing.
D The generator set accepts rated load in one step.
D The 60 Hz generator set meets NFPA 110, Level 1,

when equipped with the necessary accessories and
installed per NFPA standards.

D The generator set engine is certified to meet the
Environmental Protection Agency (EPA) emergency
stationary emissions requirements.

D A one-year limited warranty covers all generator set
systems and components. Two- and five-year
extended limited warranties are also available.

D Alternator features:
d The unique Fast-Responser X excitation system
delivers excellent voltage response and
short-circuit capability using a rare-earth,
permanent magnet (PM)-excited alternator.

d The brushless, rotating-field alternator has
broadrange reconnectability.

D Other features:
d Kohler designed controllers for one-source system
integration and remote communication. See
Controllers on page 3.

d The low coolant level shutdown prevents
overheating (standard on radiator models only).

d Integral vibration isolation eliminates the need for
under-unit vibration spring isolators.

d The generator set for 49-state applications is
equipped with the KDI 3404 TM engine. The
generator set that is CARB compliant /California
South Coast Air Quality Management District
(SCAQMD) pre-certified is equipped with the KDI
3404 TCR engine.

Model with TM Engine shown

G5-438 (50REOZK) 12/22j

Generator Set Ratings
130_C Rise

Standby Rating
105_C Rise
Prime Rating

Alternator Voltage Ph Hz kW/kVA Amps kW/kVA Amps

4P7BX

120/208 3 60 51/63 176 46/57 159
127/220 3 60 51/63 167 46/57 150
120/240 3 60 49/61 147 44/55 132
120/240 1 60 44/44 183 40/40 166
139/240 3 60 51/63 153 46/57 138
220/380 3 60 49/61 93 45/56 85
277/480 3 60 51/63 76 46/57 69
347/600 3 60 51/63 61 46/57 55

4P8X

120/208 3 60 52/65 180 47/58 163
127/220 3 60 52/65 170 47/58 154
120/240 3 60 50/62 150 45/56 135
120/240 1 60 50/50 208 45/45 187
139/240 3 60 52/65 156 47/58 141
220/380 3 60 52/65 98 47/58 89
277/480 3 60 52/65 78 47/58 70
347/600 3 60 52/65 62 47/58 56

4P10X

120/208 3 60 52/65 180 47/58 163
127/220 3 60 52/65 170 47/58 154
120/240 3 60 50/62 150 45/56 135
120/240 1 60 50/50 208 45/45 187
139/240 3 60 52/65 156 47/58 141
220/380 3 60 52/65 98 47/58 89
277/480 3 60 52/65 78 47/58 70
347/600 3 60 52/65 62 47/58 56

4Q7BX 120/240 1 60 48/48 200 43/43 179
4Q8X 120/240 1 60 50/50 208 45/45 187
4Q10X 120/240 1 60 50/50 208 45/45 187
RATINGS: All three-phase units are rated at 0.8 power factor. All single-phase units are rated at 1.0 power factor. Standby Ratings: Standby rating is applicable to varying loads for the duration of a power
outage. There is no overload capability for this rating. Prime Power Ratings: At varying load, the number of generator set operating hours is unlimited. A 10% overload capacity is available for one hour in twelve.
Ratings are in accordance with ISO-8528-1 and ISO-3046-1. For limited running time and continuous ratings, consult the factory. Obtain the technical information bulletin (TIB-101) for ratings guidelines,
complete ratings definitions, and site condition derates. The generator set manufacturer reserves the right to change the design or specifications without notice and without any obligation or liability whatsoever.
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Alternator Specifications

Specifications Alternator
Manufacturer Kohler
Type 4-Pole, Rotating-Field
Exciter type Brushless, Rare-Earth

Permanent Magnet
Leads: quantity, type

12, Reconnectable
4, 110- 120/220- 240 V

Voltage regulator Solid State, Volts/Hz
Insulation: NEMA MG1
Material Class H
Temperature rise 130_C, Standby

Bearing: quantity, type 1, Sealed
Coupling Flexible Disc
Amortisseur windings Full
Voltage regulation, no-load to full-load Controller Dependent
One-step load acceptance 100% of Rating
Unbalanced load capability 100% of Rated

Standby Current

D NEMA MG1, IEEE, and ANSI standards compliance for
temperature rise and motor starting.

D Sustained short-circuit current of up to 300% of the rated
current for up to 10 seconds.

D Sustained short-circuit current enabling downstream circuit
breakers to trip without collapsing the alternator field.

D Self-ventilated and dripproof construction.

D Windings are vacuum-impregnated with epoxy varnish for
dependability and long life.

D Superior voltage waveform from a two-thirds pitch stator and
skewed rotor.

Specifications Alternator
Peak motor starting kVA: (35% dip for voltages below)
480 V 4P7BX (12 lead) 180
480 V 4P8X (12 lead) 261
480 V 4P10X (12 lead) 275
240 V 4Q7BX (4 lead) 113
240 V 4Q8X (4 lead) 121
240 V 4Q10X (4 lead) 144

Application Data
Engine

Engine Specifications
49-State
Engine

California
SCAQMD

Manufacturer Kohler Diesel

Engine model
KDI

3404TM
KDI

3404TCR

Engine type 4-Cycle, Turbocharged
Cylinder arrangement 4 Inline
Displacement, L (cu. in.) 3.4 (207)
Bore and stroke, mm (in.) 96 x 116 (3.28 x 4.57)
Compression ratio 18.5:1 17.0:1
Piston speed, m/min. (ft./min.) 418 (1371) 510 (1673)
Main bearings: quantity, type 5, Replaceable Insert
Rated rpm 1800
Max. power at rated rpm, kWm (BHP) 64 (86) 70 (94)
Cylinder head material Cast Iron
Crankshaft material Cast Iron
Valve material:
Intake Chromium-Silicon Steel
Exhaust Chromium Steel

Governor: type, make/model Mech. (or
Electronic *) Electronic

Frequency regulation, no-load to full-load
Droop, 5%
(or Isochr. *) Isochronous

Frequency regulation, steady state 0.5% 0.28%
Frequency Fixed
Air cleaner type, all models Dry
* Requires available electronic governor option

Exhaust

Exhaust System
49-State
Engine

California
SCAQMD

Exhaust manifold type Dry
Exhaust flow at rated kW, m3/min. (cfm) 8.8 (310)
Exhaust temperature at rated kW, dry
exhaust, _C (_F) 490 (914) 471 (880)
Minimum/maximum allowable back
pressure, kPa (in. Hg)

6 (1.8)/
9 (2.7)

8 (2.4)/
13.5 (4.0)

Exhaust outlet size at engine hookup,
mm (in.) 63.5 (2.5)

Engine Electrical

Engine Electrical System
49-State
Engine

California
SCAQMD

Battery charging alternator:
Ground (negative/positive) Negative
Volts (DC) 12
Ampere rating 90

Starter motor rated voltage (DC) 12
Battery, recommended cold cranking
amps (CCA):

Quantity, CCA rating One, 650
Battery voltage (DC) 12

Fuel

Fuel System
49-State
Engine

California
SCAQMD

Fuel supply line, min. ID, mm (in.) 8.0 (0.31)
Fuel return line, min. ID, mm (in.) 6.0 (0.25)
Max. lift, engine-driven fuel pump, m (ft.) 6.0 (20.0) 3.7 (12.1)
Max. fuel flow, Lph (gph) 46 (12.2) 87.4 (23.1)
Max. return line restriction, kPa (in. Hg) 20 (5.9) 17.7 (5.2)
Fuel filter
Prefilter 74 Microns
Primary/Water Separator 5 Microns @

98%
Efficiency

5 Microns @
95%

Efficiency

Recommended fuel #2 Ultra Low Sulfur Diesel /
HVO / RD

Lubrication

Lubricating System
49-State
Engine

California
SCAQMD

Type Full Pressure
Oil pan capacity, L (qt.) w 15.3 (16.2)
Oil pan capacity with filter, L (qt.) w 15.6 (16.5)
Oil filter: quantity, type w 1, Cartridge
Oil cooler Water-Cooled
w Kohler recommends the use of Kohler Genuine oil and filters.
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Application Data

Cooling

Radiator System
49-State
Engine

California
SCAQMD

Ambient temperature, _C (_F) * 50 (122)
Engine jacket water capacity, L (gal.) 4.5 (1.19)
Radiator system capacity, including
engine, L (gal.) 12.3 (3.2)
Engine jacket water flow, Lpm (gpm) 125 (33) 120 (32)
Heat rejected to cooling water at rated
kW, dry exhaust, kW (Btu/min.) 37.8 (2207) 41.3 (2352)
Heat rejected to air charge cooler at
rated kW, dry exhaust, kW (Btu/min.) 12 (682) 8.4(477)
Water pump type Centrifugal
Fan diameter, including blades, mm (in.) 597 (23.5)
Fan, kWm (HP) 1.8 (2.3)
Max. restriction of cooling air, intake and
discharge side of radiator, kPa (in. H2O) 0.125 (0.5)

* Enclosure reduces ambient temperature capability by 5 C (9 F).

Operation Requirements

Air Requirements
49-State
Engine

California
SCAQMD

Radiator-cooled cooling air,
m3/min. (scfm) [ 96.3 (3400)
Combustion air, m3/min. (cfm) 4.8 (170) 4.0 (140)
Heat rejected to ambient air:
Engine, kW (Btu/min.) 13.2 (750)
Alternator, kW (Btu/min.) 7.6 (435)

Max. air intake restriction, kPa (in. Hg) 5.2 (1.54) 4.2 (1.24)

[ Air density = 1.20 kg/m3 (0.075 lbm/ft3)

Fuel Consumption** 49-State Engine
Diesel, Lph (gph) at % load Standby Rating
100% 17.4 (4.6)
75% 13.2 (3.5)
50% 9.1 (2.4)
25% 5.3 (1.4)
Diesel, Lph (gph) at % load Prime Rating
100% 16.1 (4.2)
75% 12.1 (3.2)
50% 8.3 (2.2)
25% 4.9 (1.3)
Fuel Consumption** Calif. SCAQMD Engine
Diesel, Lph (gph) at % load Standby Rating
100% 15.2 (4.0)
75% 11.6 (3.1)
50% 8.0 (2.1)
25% 4.6 (1.2)
Diesel, Lph (gph) at % load Prime Rating
100% 12.3 (3.2)
75% 10.6 (2.8)
50% 6.6 (1.7)
25% 4.1 (1.1)

** Volumetric Fuel consumption is up to 4% higher when using HVO/RD
than #2 ULSD.

Controllers

APM402 Controller
Provides advanced control, system monitoring, and system diagnostics
for optimum performance and compatibility.
D Digital display and menu control provide easy local data access
D Measurements are selectable in metric or English units
D Remote communication thru a PC via network or
serial configuration

D Controller supports Modbusr protocol
D Integrated hybrid voltage regulator with 0.5% regulation
D Built-in alternator thermal overload protection
D NFPA 110 Level 1 capability
Refer to G6-161 for additional controller features and accessories.

(Available with the 49-State generator set only.)

Decision-Makerr 550 Controller
Provides advanced control, system monitoring, and system diagnostics
with remote monitoring capabilities.
D Digital display and keypad provide easy local data access
D Measurements are selectable in metric or English units
D Remote communication thru a PC via network or
modem configuration

D Controller supports Modbusr protocol
D Integrated voltage regulator with 0.25% regulation
D Built-in alternator thermal overload protection
D NFPA 110 Level 1 capability
Refer to G6-46 for additional controller features and accessories.

Modbusr is a registered trademark of Schneider Electric.



Dimensions and Weights
Overall Size, L x W x H, mm (in.):

Wide Skid: 2300 x 1040 x 1131 (90.6 x 41.0 x 44.5)
Narrow Skid: 1871 x 780 x 1055 (73.6 x 30.7 x 41.5)

Weight (radiator model), wet, kg (lb.): 802 (1769)

2015 Kohler Co. All rights reserved.

DISTRIBUTED BY:

NOTE: This drawing is provided for reference only and should not be used for planning
installation. Contact your local distributor for more detailed information.

H
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Additional Standard Features
D Air Cleaner, Heavy Duty
D Alternator Protection
D Battery Rack and Cables
D Open Crankcase Ventilation
D Oil Drain and Coolant Drain with Hose Barb
D Oil Drain Extension (with narrow skid and enclosure models only)
D Operation and Installation Literature
D Radiator Drain Extension (with enclosure models only)
D Stainless Steel Fasteners on Enclosure (with enclosure models only)

Available Options
Approvals and Listings

- CSA Certified
- IBC Seismic Certification
- UL2200 Listing

Enclosed Unit
- Sound Enclosure (with enclosed critical silencer)
- Weather Enclosure (with enclosed critical silencer)
- Stainless Steel Latches and Hinges

Open Unit
- Exhaust Silencer, Critical (kit: PA-324470)
- Flexible Exhaust Connector, Stainless Steel

Fuel System
- Flexible Fuel Lines
- Fuel Pressure Gauge (Available with 49-state engine only)
- Subbase Fuel Tanks

Controller
- 15-Relay Dry Contact (SCAQMD engine with APM402 controller

only)

- Common Failure Relay (550 controller only)
- Communication Products and PC Software (550 controller only)
- Customer Connection (550 controller only)
- Dry Contact (isolated alarm) (550 controller only)
- Two Input/Five Output Module (49-state engine with APM402

controller only)

- Key Switch (SCAQMD engine with APM402 controller only)
- Manual Speed Adjust (requires Electronic Governor or

SCAQMD engine)

- Remote Annunciator Panel
- Remote Emergency Stop
- Run Relay

Cooling System
- Block Heater (1000 W, 110- 120 V)

Recommended for ambient temperatures below 20 C (68 F).
- Block Heater (1400 W, 110- 120 V)

Recommended for ambient temperatures below 0 C (32 F).

- Radiator Duct Flange

Electrical System
- Alternator Strip Heater
- Battery
- Battery Charger, Equalize/Float Type
- Battery Heater
- Electronic Governor
- Line Circuit Breaker (NEMA type 1 enclosure)
- Line Circuit Breaker with Shunt Trip (NEMA type 1 enclosure)

Miscellaneous
- Air Cleaner Restriction Indicator
- Engine Fluids Added
- Rated Power Factor Testing
- Rodent Guards

Literature
- General Maintenance
- NFPA 110
- Overhaul
- Production

Warranty
- 2-Year Basic Limited Warranty
- 5-Year Basic Limited Warranty
- 5-Year Comprehensive Limited Warranty

Other Options
- _______________________________________________
- _______________________________________________
- _______________________________________________
- _______________________________________________
- _______________________________________________

KOHLER CO., Kohler, Wisconsin 53044 USA
Phone 920-457-4441, Fax 920-459-1646
For the nearest sales and service outlet in the
US and Canada, phone 1-800-544-2444
KOHLERPower.com
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EXHIBIT S-2 

Proposed Generator Plans and Specifications 

˂See attached˃ 
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EXHIBIT S-3 

Proposed Generator Plans and Specifications 

˂See attached˃ 







4857-3203-1410.2 

EXHIBIT S-4 

Proposed Generator Plans and Specifications 

˂See attached˃ 



LEVEL 2 SOUND ATTENUATED ENCLOSURE
D3.3 Generac, SD050

Part No. A0001193924
Rev. A 12/12/20

Generac Power Systems, Inc. | P.O. Box 8 | Waukesha, WI 53187
P: (262) 544-4811 © 2020 Generac Power Systems, Inc. All rights reserved. All specifications are subject to change without notice.
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•	 All positions at 23 feet (7 meters) from side faces of generator set.
•	 Test conducted on a 100 foot diameter asphalt surface.
•	 Sound pressure levels are subject to instrumentation, installation and testing conditions.
•	 Sound levels are ±2 dB(A).

LEFT

FRONT

RIGHT

REAR

60Hz NO-LOAD, dB(A) DISTANCE: 7 METERS

MICROPHONE
LOCATION

OCTAVE BAND CENTER FREQUENCY (Hz)

31.5 63 125 250 500 1,000 2,000 4,000 8,000 dB(A)
FRONT 30 55 55 58 63 59 57 54 43 66

2 29 55 52 60 61 62 55 56 46 67
RIGHT 32 56 53 55 63 58 56 60 47 66

4 32 56 51 57 60 61 54 51 44 65
REAR 31 58 53 56 59 61 53 49 41 65

6 31 57 50 62 60 60 55 54 45 66
LEFT 30 54 51 59 58 58 56 58 45 65

8 28 52 53 58 61 64 54 54 44 67

AVERAGE 30 55 53 58 61 61 55 54 44 66

60Hz FULL-LOAD, dB(A) DISTANCE: 7 METERS

MICROPHONE
LOCATION

OCTAVE BAND CENTER FREQUENCY (Hz)

31.5 63 125 250 500 1,000 2,000 4,000 8,000 dB(A)
FRONT 29 62 67 61 62 59 57 55 51 70

2 28 63 65 60 63 63 60 63 61 71
RIGHT 29 66 65 57 64 60 61 65 64 72

4 30 66 64 59 61 62 58 57 57 70
REAR 29 68 64 61 61 61 56 53 50 71

6 29 67 61 64 62 62 59 60 56 71
LEFT 29 66 62 62 61 60 60 63 58 71

8 28 61 64 60 63 65 60 59 56 70

AVERAGE 29 65 64 60 62 61 59 59 57 71

62
63
64
65
66
67
68
69
70
71
72
73

FRONT 2 RIGHT 4 REAR 6 LEFT 8

dB
(A

)
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EXHIBIT S-5 

Proposed Generator Plans and Specifications 

˂See attached˃ 



BASICS OF SOUND 
 
SOUND PRESSURE VERSUS  
SOUND POWER

There are two common measures to 
quantify the level of sound: sound 
pressure and sound power. Both are 
often presented as levels using decibel 
(dB) units; however, there is a significant 
difference between sound pressure and 
sound power. Sound pressure is 
measured with a microphone. The 
measured sound pressure level from a  
generator set will depend heavily on the 
distance between the microphone and  
the source and the surrounding 
environment. In a free-field environment, 
basically no reflecting surfaces near the 

generator, the sound pressure level 
will reduce 6 dB for every doubling of 
distance. Sound power is a calculated 
measure. Specifically, it is not measured 
directly but calculated from sound 
pressure measurements. While sound 
pressure levels are heavily dependent on 
the distance between the microphone and 
the generator, the calculated sound power 
is constant as it factors the measured 
distance into the calculation.  

Since sound pressure is dependent on  
the measurement distance, one must 
ensure that the distance from the 
generator set is considered when  
comparing levels between various 
products and reviewing noise ordinances.

INTRODUCTION

When selecting a generator, there are many factors to consider so as not to  

negatively impact the existing environment. Today, noise is considered a pollutant 

and a negative health factor. This paper discusses the basics of sound, how it is 

measured, and defines enclosure sound levels. Those responsible for generator 

design and installation have to consider the local environmental impact noise will 

have on populated areas, and their considerations will have to consider noise 

regulations set by Occupational Safety and Health Administration (OSHA) and state 

and municipal noise ordnances.

Across North America, local, state or federal zoning ordinances limit the noise that 

can be measured at lot lines. Within working environments, OSHA states workers 

cannot be subjected to more than 80 dBA for more than a set period. This paper 

discusses the basics of sound, its definitions, what the human ear hears, sound 

measurement and solutions for reducing noise transmitted to the environment.

Measuring and Understanding Sound  

WITHIN GENERATOR APPLICATIONS
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BASICS OF SOUND 
 
DB SCALE

The dB scale was developed to define the effect 
of sound on the human ear. It is logarithmic, as 
the scale of sound the ear first detects 0 dB(A) 
to a level that is intolerable 120 dB(A), is 
approximately 10 million to one. A base 10 
logarithmic scale as depicted in Figure 1 covers 
the range of human hearing from 0 dB (barely 
audible) to 140 dB (painful on the ear).

DIFFERENCE BETWEEN DB(A) AND DBB

Loudness is the human ear’s impression of the 
strength of a sound.

The human ear is more sensitive to sound in the 
1 to 4 kHz frequency range than to sound at very 
low or very high frequencies. To compensate 
for human hearing, sound meters are normally 
fitted with filters that adapt the measured sound 
response to the human sense of sound.

The A scale and B scale were developed for 
different levels of sound. The most commonly 
used scale is the A scale with units of dB(A). 
When measuring generator sound on the human 
ear, the A scale is used.

See Figure 2 with AB scales, note the A scale.

FREQUENCY OF SOUND OCTAVE BANDS

Octave Bands offer a filtering method of splitting 
the audible spectrum into smaller segments 
called octaves, allowing you to identify different 
noise levels across individual frequencies.

Octave Band measurements are used when the 
frequency composition of a sound field is needed 
to be determined. Octave analysis is often used in 
noise control, hearing protection and sometimes 
in environmental noise issues.

Common octave frequency bands are: 63 Hz,  
125 Hz, 250 Hz, 500 Hz, 1 kHz, 2 kHz, 4 kHz and 
8 kHz. Their composition is made up of the Lower 
Band Limit, Centre Frequency and Upper Band 
Limit. Figure 3.
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IMPORTANCE OF SOUND FOR  
POWER GENERATION 
 
WHY MEASURE SOUND

Regulatory bodies such as OSHA mandate no 
more than 80 dB(A) to the ear for more than 
8hours in a day. Local ordinances also set noise 
limits within populated areas.

Generator systems are supplied in an open 
configuration for inside installations and in 
weather-protective enclosures for outside 
installations. In noise-regulated areas, fully sound 
attenuated enclosure will keep sound emissions 
within given limits.

Kohler measures the sound emitted by all its 
generator systems, whether open or fully sound 
attenuated, to ensure the generator selected is 
within site location noise emissions.

HOW SOUND IS MEASURED

Sound measurements, to international standards, 
are taken for all three generator configurations:

  • Weather-protective enclosure
  • Level “1 to 2” sound enclosures
  • Open generator set

Sound measurements can be affected by 
surrounding structures, humidity, topography,  
etc. For consistency, measurements are taken in 
an open area to set industry standards.Figure 4. 

MEASURING SOUND OF ENCLOSED SET

Fully enclosed generator sets, whether in 
a weather protective canopy or fully sound 
attenuated enclosure, are tested unloaded 
and loaded up to 100% of rated load. The 
measurements will include all sound sources 
including the exhaust. Sound readings, with an 
approved decibel meter set to the “A” weighted 
scale, are taken at eight equidistant measurement 
locations 7 meters (23 feet) from the profile. The 
microphones are set at 1 meter high as detailed in 
Figure 4.

HEMISPHERICAL FREE — FIELD SOUND ENVIRONMENT

7 m 

1 m Spaced at eight 7m intervals:
1) Noon
2) 1:30
3) 3:00
4) 4:30
5) 6:00
6) 7:30
7) 9:00
8) 10:30 

8 Microphones set 
at same height Reflective Surface Asphalt/Concrete 

5

4

2

1
3

6
7

8

Ground: Level Grade

Figure 4

Figure 3: Sound Pressure Levels dB(A) – Enclosure Level-1 Sound

Measurement 
Clock Position

Octave Band Frequency (Hz) Overall
Level63 125 250 500 1000 2000 4000 8000

3:00 67.8 75.4 76.3 77.6 76.0 76.1 68.5 62.7 83.6

1:30 68.1 78.5 86.4 90.9 85.7 82.6 81.9 72.7 93.9

Noon Engine 67.8 81.6 87.8 90.8 89.3 83.2 78.6 72.0 95.3

10:30 66.0 74.8 84.6 87.7 82.2 78.7 78.8 70.6 90.9

9:00 60.6 70.7 74.2 76.2 69.9 67.0 61.6 60.8 79.9

7:30 61.5 74.0 77.2 78.8 77.0 77.9 69.9 60.3 84.4

6:00 64.7 71.7 72.8 69.2 67.7 65.2 57.0 46.3 77.4

4:30 63.8 74.7 75.9 76.3 76.1 75.0 69.1 63.9 82.9

8-pos. log avg. 65.8 76.5 82.7 86.1 82.8 78.8 76.2 68.2 90.0

Per Figure 4 Measurements are taken in an open area with eight microphones set in clock 
positions indicated above.  
The chart depicts sound measurements with the 100% generator loaded.
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MEASURING SOUND OF OPEN SET

Open generator sets with a mounted silencer are 
tested similar to enclosed generators. Figure 4.

MEASURING OPEN SET SOUND &  
ISOLATED EXHAUST

As many interior installations are an open 
generator set with the exhaust piped to an 
externally mounted muffler, sound measurements 
of an open set, per Figure 4, are taken, but with 
the muffler remotely mounted to ensure negligible 
exhaust noise emission within the test area.

Customers purchasing open units for installation 
within a building use these noise measurements 
to determine if additional attenuation is required. 
In some cases, even with a remotely mounted 
silencer, additional engine room attenuation is 
required to be within the specified noise limit.

MEASURING RAW EXHAUST SOUND

Raw exhaust refers specifically, and only, to the 
noise emitted by the engine exhaust system when 
no silencer is present. It does not include noise 
from other sources on the generator set.

Sound data, at one location, is collected at the 
end of a straight pipe connected directly to the 
engine exhaust as indicated in Figure 5. The 
measurement is taken at a close distance of  
1 meter (3.3 ft.) to ensure only the exhaust noise  
is significant in the noise measured.

Close proximity raw exhaust measurements 
are equally useful in determining silencers for 
mounting to, or remotely from, the generator.  
The raw exhaust sound data per Figure 6 is 
provided as engineering data for use in silencer 
design or selection. 

IMPORTANCE OF SOUND FOR  
POWER GENERATION
CALCULATING THE SOUND AT VARYING 
DISTANCES FROM SOURCE

While standardized sound measurements taken 
by the manufacturer are set at 7 meters (23 ft), 
frequently, to meet sound ordinances at any 
particular location, sound readings have to be 
taken at varying distances.

When there are no reflecting surfaces to amplify 
the noise of the generator set, the lot line sound 
(distance from noise source) reduces by 6 dB(A) 
each time the distance is doubled, or the square 
of the distance from the source Figure 7. This 
formula assumes the space to the lot line sound 
source is free and clear.  

From Engine at 100% 
Load

Flow

0.707 m

0.707 m
1 m

Microphone
Measurement

Location

Straight-Pipe
Exhaust

Raw Exhaust Sound Test

Sound Pressure Levels dB(A) – Raw Exhaust (No Silencer)

Measurement 
Position

Octave Band Frequency (Hz) Overall
Level63 125 250 500 1000 2000 4000 8000

Pipe End 93.1 106.6 116.8 120.4 121.5 122.4 122.4 123.0 129.7

Figure 5
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MECHANICAL NOISE VERSUS EXHAUST NOISE

A generator system is a complex piece of 
equipment made up of many moving parts. 
Movement of each part creates vibration, which 
then interacts with the air to create sound at 
various frequencies. Figure 6 details various 
noise sources generated by mechanical vibration 
measured in dB(A) at 1meter. 

AMBIENT NOISE AND OTHER STRUCTURES 
AROUND A GENERATOR ENCLOSURE

While testing enclosed generator systems in a 
free-field environment away from surrounding 
structures provides an accurate measurement  
of sound pressure received at a set distance,  
the actual sound pressure perceived by the  
ear will vary from location to location.

Many locations will be in a reverberant field where 
sound pressure can be amplified as it is reflected 
from a building or other obstacle.   

To meet local ordinances, sound measurements 
may also have to be taken at the final location.

7

1
3

56

Sources of noise within a 
generator system. 

1 - Fan 
2 - Raw Open Exhaust 
3 - Air Inlet 
4 - Alternator
5 - Generator Fan 
6 - Turbochargers 
7 - Engine Block
8 - Valve Covers 

2

8 4

Figure 6
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DEFINING ENCLOSURE SOUND LEVELS
TYPES OF ENCLOSURE

The majority of generator systems installed  
and/or used in an outdoor location, whether 
mobile or fixed, are enclosed. All types of 
enclosures will limit the noise sources to some 
degree, but the final degree of audible sound 
permitted will dictate the type of enclosure. 
Enclosures usually fall into three categories:

•	Weather-protective enclosure
•	Sound attenuated enclosure to level 1  

and 2 (dB(A) reduction)

•	Custom enclosures – level 3 and above 
 

WEATHER-PROTECTIVE ENCLOSURES

A weather protective enclosure, usually sheet 
steel or aluminum, provides some limited 
reduction in noise. Vibration isolators between 
major components provide further attenuation 
by reducing operational vibration that creates 
noise. Redirection of air before it exits the sound 
enclosure also helps reduce sound levels.

When the applicable installation noise  
ordinances are no lower than 80 dB(A) at 7 
meters, consideration should be given to the 
exhaust silencer before adding further sound 
attenuation material.

See Figure 8. This chart details the comparative 
reductions in exhaust noise for each silencer  
type. However, final ambient noise will be 
influenced by the characteristics of the engine 
and silencer placement.

Generator Silencer Grades

Silencer Type Exhaust Noise
Reduction, dB(A)*

Site Attenuation  
Requirement

Hospital 32 – 42 Very High

Critical 25 – 35 High

Residential 18 – 25 Medium

Industrial 12 – 18 Low – Medium

*Listed exhaust noise reductions are typical; actual performance may vary.

ENCLOSURES  LEVEL-1 AND LEVEL-2 ATTENUATION 
1 - Typical sheet metal level-1 enclosure provides 
      limited noise reduction
2 - Sheet metal enclosure
3 - To attain level-2, sides are lined with sound    
      absorbing material
4 - Silencer in enclosure will be critical grade for    
      level 2

1

2

3

4

Figure 9

Figure 8
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SOUND ATTENUATED ENCLOSURE  
LEVEL 1 AND 2

When a basic weather-protective enclosure 
has insufficient attenuation to meet site noise 
ordinances, the next stage is to line the inside 
panels of the enclosure sides with sound 
absorbing material. A level 1 enclosure will reduce 
noise in the order of 3 dB(A). See  
Figure 9 for details.

Additional absorbing material over louvers 
through which air flows in and out will achieve 
level 2 noise reduction of around 10 dB(A). It 
is common to apply this type of enclosure in 
critical environments such as healthcare facilities 
and populated work areas. Also, levels 1 and 2 
enclosures are usually fitted with residential or 
critical exhaust silencers. 

CUSTOM ENCLOSURES LEVEL 3 AND ABOVE

Some generator systems, such as those 
supplying power for film production, live concerts, 
or nighttime use, have to meet significantly lower 

noise levels. In these applications, the enclosure 
will be to level 3 and above reduction, with at 
least a 14 dB(A) drop in measured sound.  
(Note: Sound is measured on a logarithmic scale, 
this is significant attenuation.) 

Sound pressure is transmitted through air. 
The further the air travels through outlets lined 
with noise-absorbing material, the greater the 
attenuation before air leaves the enclosure. 
However, air is used for combustion and cooling, 
any redirecting has to avoid restriction to avoid 
overheating. The solution in a level 3 type of 
enclosure is not to restrict cooling but redirect 
air via sound outlets covered in sound absorbent 
material before it exits the enclosure.

With this technology, when applied with  
increased vibration isolation and a higher-grade 
exhaust silencer, it is possible to reduce noise 
emitted from the enclosure to a level that one can 
have a discussion next to the generator running 
on full load. See Figure 10. The same type of 
technology can be applied to open sets installed 
within a building.

SAMPLE DESIGN FEATURES TO ATTAIN LEVEL-3 SOUND ATTENUATION 
1 - Sound attenuated louvers      5 - Noise absorbent lining on ducting
2 - Ducted air redirected at right angles reduces noise  6 - Secondary silencer 
3 - Spring vibration isolators with rubber pads   7 - Noise absorbent lining on internal siding
4 - Flexible exhaust bellows      8 - Sheet metal enclosure

8
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6 7

1

35
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April 1, 2024

Town of Kingston NH
163 Main Street
Kingston, MA 03848

RE: Verizon Wireless Project Name: Kingston 4 NH 
Site Address: Off Hunt Road

Kingston, NH 03848

To Whom It May Concern,

Dewberry Engineers Inc. has prepared the engineering zoning drawings for the proposed Verizon 
Wireless telecommunications facility at the above referenced location. The proposed facility includes a 
140 ft. tall  A.G.L. monopole with three sectors of antennas. The proposed monopole will be located within 
a 50 ft. x 50 ft. enclosed compound with a 6 ft. tall  A.G.L. chain link fence. Equipment cabinets, diesel 
generator, ice canopy, concrete pad meter bank, and telephone cabinet installed at grade inside the 
enclosed compound. Utilities will be brought to the facility overhead by utility poles and underground 
conduit from existing sources located on Route 121A. 

The current cost to remove the Verizon Wireless installation, including the monopole, equipment 
foundation to 12” below grade, fence, antennas, coax, equipment cabinets, conduits, and power/telephone 
equipment is estimated to be $27,656. This cost assumes that the monopole foundation, utility poles and 
access road will remain.  The breakdown of costs was estimated using the year 2024 edition of RS Means 
Building Construction Cost Data Labor Rates & the RS City Cost Index adjust for location.

(10) days labor, (8) hours per day  
(2) laborers at $54.80/hour* = $   8,768
(1) foreman/operator at $75.40/hour* = $   6,032

*includes overhead & profit

Freight transport for equipment
(2) days at $1,700/day = $   3,400

Crane Rental 
(1) days at $1,975/day = $   1,975

Dumpster Rental (two weeks)                = $   1,720
Backhoe Rental (two weeks) = $   1,910

Labor & Equipment Subtotal = $   23,805

Permits:
10% Performance Bond = $   2,381
12.4% Worker’s Comp. Insurance = $   1,834

Subtotal = $   28,021

RS Means City Cost Index (Manchester NH 2024) = $ (364)

TOTAL = $   27,656
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Please do not hesitate to contact us should you have any questions or comments, or require any further 
information regarding this matter.

Sincerely,
Dewberry Engineers Inc.

Benjamin B. Revette, PE
Associate Vice President

04/01/2024 




