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PROJECT SUPPORT STATEMENT 

VERIZON WIRELESS 

 
Site Name:  North Berkeley 

Site Address:  1909 Cedar Street, Berkeley, CA 94709 

APN:    059-2268-019-01 
 
Summary 

GTE Mobilnet of California Limited Partnership d/b/a Verizon Wireless has identified an area of 
need for a new wireless installation in the City of Berkeley. There is congestion in the Verizon 
Wireless network in the area in the City of Berkeley, specifically in the immediate North Berkeley 
area. Network congestion can result in the inability for wireless devices to access the network and 
can also lead to poor call quality, timed out connections, handoff failures, and dropped calls.  
 
The demand for wireless communication continues to grow across California. Access to the 
wireless network has become vital as individuals increasingly rely on handheld and mobile devices 
as their primary method of communication. Verizon Wireless constantly seeks to improve its 
wireless network through industry‐leading techniques and innovative solutions in order to respond 
to high levels of wireless network traffic and increased user demand. This proposal for a new 
wireless telecommunications facility is an essential part of the effort to continuously improve the 
Verizon Wireless network for future and potential customers. The facility proposal is designed to 
comply with all applicable standards set forth in the City of Berkeley Municipal Code. The 
proposed facility is the least intrusive means for Verizon Wireless to close a significant gap in 
network coverage. 
 
History 
Verizon Wireless originally proposed a rooftop facility at 1615 Martin Luther King Jr. Way (Use 
Permit #ZP2014-0025) and was denied by the Zoning Adjustments Board on April 27, 2017. 
Verizon eventually withdrew the Use Permit application for that rooftop facility in July 2019.  

 
The proposed facility on the rooftop of 1909 Cedar Street was previously a non-responsive 
property owner to multiple communications to lease rooftop space to Verizon for a 
telecommunications facility. When the previous application was under review, the property owner 
of 1909 Cedar Street finally provided a response to Verizon’s request. With a willing landlord and 
more architectural details on the rooftop that would help stealth Verizon’s proposed equipment, 
Verizon chose to move forward with the 1909 Cedar Street building to provide the coverage and 
capacity needed in the North Berkeley area.  
 
Design & Location 

The proposed facility is located at 1909 Cedar Street, also known as 1539 Martin Luther King Jr. 
Way. According to Berkeley’s website, both addresses are viable and Verizon is using 1909 Cedar 
Street, in accordance with the property owner. The parcel is zoned R2-A and is four-stories tall.  
 
The facility will serve to bolster the existing Verizon Wireless network and will also improve 
coverage in the immediate North Berkeley area. The facility will involve the installation of nine 
(9) panel antennas, fully enclosed within an architectural screen walls, which will be textured and 
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constructed to match the existing building. The antennas will be placed in two (2) areas: six (6) 
directly above the existing stairwell enclosure at the rear of the building and six (6) antennas at the 
southwest corner of the building, facing Cedar Street.  
 

Overall Aerial of the Roof 

 
 
Please note that Antenna Lease Area 1 is extending the height of the existing stairwell enclosure 
on the roof. That existing penthouse is 49.4’ in height and Verizon is proposing an 8’ extension 
for a total height of 57.4’, providing the antennas with a 53.4’ centerline.  
 
Please note that Antenna Lease Area 2 is located at the base of the roof, making use of an existing 
panel wall. The base of the roof is 40.2’ in height and Verizon is proposing an 8’ tall screen wall 
around the antennas for a total height of 48.2’, providing the antennas with a 44.2’ centerline. 
 
Lastly, the Equipment Lease Area is also located at the base of the roof, directly adjacent to the 
existing stairwell enclosure. The proposed lease area elongates the existing stairwell enclosure. 

Antenna Lease Area 1 Antenna Lease Area 1 

Antenna Lease Area 2 

Equipment Lease Area 
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The proposed screen wall will be extended to look like a continuation of the stairwell enclosure 
and will be textured to match. The base of the roof is 40.2’ in height and Verizon is proposing an 
8’ tall screen wall around the equipment cabinets for a total height of 48.2’.  
 
Need for Facility 

The rapid increase of mobile handheld usage has created an increase in mobile data traffic across 
the entire Verizon network. Certain areas of the network are currently functioning at limited 
capacity due to the strain placed on the network from increased data traffic. Areas that are affected 
by an overload in data traffic usage may experience poor network performance such as dropped 
calls, poor call quality, timeouts, or inability to access the wireless network. 
 
The proposed facility is needed to provide coverage and offload capacity from surrounding 
Verizon Wireless facilities in the immediate area. The proposed facility location in relation to 
existing Verizon Wireless telecommunications facilities is depicted in the Coverage Maps below.  
 
Green represents good in-building coverage, yellow represents good in-vehicle coverage, and red 
indicates outdoor coverage only. Enlarged Coverage Maps are enclosed as part of this application.  
 

Existing 4G Coverage 
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Proposed Coverage 

 
 

Methodology and Zoning Criteria 
The location of a wireless communications facility is dependent upon several factors, 

including topography, zoning, existing structures, collocation opportunities, available utilities, 
access, and a willing landlord. Wireless communication is a line-of-sight technology that requires 
facilities to be of sufficient height in order to effectively “see” the existing facilities which 
comprise the network. Each proposed site is unique and must be investigated and analyzed on its 
own terms. 
 

The coverage objective is the predominantly residential area of North Berkeley. This area 
consists of relatively hilly terrain, comprised of multi-family residential units and single-family 
residential homes. The location of existing facilities within the Verizon Wireless network resulted 
in a very precise geographical area within which a new facility could properly fill the network 
objective. Furthermore, the zoning of the identified area allowed for a limited presentation of 
viable options for a new wireless facility.  
 
Alternative Sites Analysis  

Verizon Wireless conducted a thorough and responsible site selection process and pursued 
several alternative sites in attempting to locate a new wireless facility. The site is intended to 
offload capacity from nearby Verizon Wireless facilities, including Shattuck North and Berkeley 



Site Name: North Berkeley 
Site Address: 1909 Cedar Street, Berkeley, CA 94709 
APN:   059-2268-019-01 
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Close-Up of Signage at the Gate 
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DT. It was therefore necessary for the facility to be in close proximity to the existing facilities, but 
sufficient distance to allow the existing facilities to offload the current capacity demands. The 
analysis for alternative non-viable candidates investigated is presented below. 
 

Please see visualization of Verizon search ring and investigated candidates below.  
 

Verizon Search Ring with Investigated Candidates 

 
 
Please note that MMP Chestnut LLC was the previously withdrawn Verizon candidate, located at 
1615 Martin Luther King Jr. Way (Use Permit #ZP2014-0025).  
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Neighborhood Commercial (CN) Zoned Intersection of MLK Jr. Way and Virginia St.  

 
Name:  BNB Berkeley LLC  
Address: 1649 Martin Luther King Jr. Way, Berkeley, CA 94703 
APN:  058 217102302 
Zone:  C-N 
Elevation: 215 ft. 
Current Use: Mixed Use (Apartment Complex / Business Office) 
 

 
 

As the property is one of six (6) in the search ring that are zoned Neighborhood Commercial 
(C-N), these parcels were investigated first. The building is mixed-use and is currently an 
apartment complex with a taxi dispatch office located on the property. Additionally, there are three 
(3) large solar panels that take up the entirety of the roof space.  
 

The existing building at this location is too short in height to fill the gap in coverage and 
provide the capacity offload needed by Verizon’s radio frequency engineer. As the proposed 
facility uses line-of-sight technology, the antennas need unobstructed views from the roof to 
communicate with other existing Verizon facilities in the area. Furthermore, there is not enough 
space on the roof to allow for both the addition of Verizon’s equipment and replacement of the 
existing solar panels without running into problems with shadowing and required clearances 
between pieces of equipment.   
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Name:  Afong & Mok  
Address: 1903 Virginia Way, Berkeley, CA 94703 
APN:  058 217102201 
Zone:  C-N 
Elevation: 205 ft.  
Current Use: Apartment Complex  
 

 
 

As the property is one of six (6) in the search ring that are zoned Neighborhood Commercial 
(C-N), these parcels were investigated first. This building is currently a two-story residential 
apartment complex.  

 
The existing building at this location is too short in height to fill the gap in coverage and 

provide the capacity offload needed by Verizon’s radio frequency engineer. As the proposed 
facility uses line-of-sight technology, the antennas need unobstructed views from the roof to 
communicate with other existing Verizon facilities in the area. Here, the building is blocked by 
the taller roof and solar panels on the building to the west as well as blocked by the taller pitched 
roof to the building to the east.  
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Name:  Gordon & Mitchell  
Address: 1650 Martin Luther King Jr. Way, Berkeley, CA 94703 
APN:  058 216601900 
Zone:  C-N 
Elevation: 220 ft. along the pitched roof, 205 ft. along the lower flat roof 
Current Use: Fitness Studio (Green Yogi, Hair Salon) 
 

 
 

As the property is one of six (6) in the search ring that are zoned Neighborhood Commercial 
(C-N), these parcels were investigated first. The parcel is comprised of two buildings: a yellow 
two-story building with a pitched roof and a one-story red building with a flat roof. Both buildings 
currently house small businesses, such as a yoga studio and hair salon.  
 

The existing buildings at this location are too short in height to fill the gap in coverage and 
provide the capacity offload needed by Verizon’s radio frequency engineer. As the proposed 
facility uses line-of-sight technology, the antennas need unobstructed views from the roof to 
communicate with other existing Verizon facilities in the area. The pitched roof on the yellow 
building makes a rooftop facility difficult to construct and does not accommodate a cupola design 
that would blend into the existing building.  
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Name:  Phrygian Enterprises 
Address: 1700 Martin Luther King Jr. Way, Berkeley, CA 94703 
APN:  058 216700100 
Zone:  C-N 
Elevation: 198 ft.  
Current Use: Computer Repair Business  
 

 
 

As the property is one of six (6) in the search ring that are zoned Neighborhood Commercial 
(C-N), these parcels were investigated first. The one-story building currently houses a small 
computer repair business.  
 

The existing building at this location is too short in height to fill the gap in coverage and 
provide the capacity offload needed by Verizon’s radio frequency engineer. Furthermore, as this 
property is south of Virginia Street, it is less ideal because it is located further from the coverage 
objective and targeted traffic.  
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Name:  Leverette, et al.  
Address: 1708 Martin Luther King Jr. Way, Berkeley, CA 94703 
APN:  058 216704800 
Zone:  C-N 
Elevation: 224 ft.  
Current Use: Business Offices, such as Biketopia Annex 
 

 
 

As the property is one of six (6) in the search ring that are zoned Neighborhood Commercial 
(C-N), these parcels were investigated first. The building is an asymmetrical building with a 
pitched roof. It currently houses small business offices, such as Biketopia Annex.  
 

The existing building at this location is too short in height to fill the gap in coverage and 
provide the capacity offload needed by Verizon’s radio frequency engineer. The pitched roof on 
the tallest part of the building makes a rooftop facility difficult to construct and does not 
accommodate a cupola design that would blend into the existing building. Furthermore, as this 
property is south of Virginia Street, it is less ideal because it is located further from the coverage 
objective and targeted traffic.  
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Name:  Dreamway Investment LLC 
Address: 1710 Martin Luther King Jr. Way, Berkeley, CA 94703 
APN:  058 216700300 
Zone:  C-N 
Elevation: 205 ft.  
Current Use: Business Offices 
 

 
 
As the property is one of six (6) in the search ring that are zoned Neighborhood Commercial 

(C-N), these parcels were investigated first. The building is an asymmetrical building with a 
pitched roof. It currently houses s small business office.  
 

The existing building at this location is too short in height to fill the gap in coverage and 
provide the capacity offload needed by Verizon’s radio frequency engineer. The pitched roof on 
the tallest part of the building makes a rooftop facility difficult to construct and does not 
accommodate a cupola design that would blend into the existing building. Furthermore, as this 
property is south of Virginia Street, it is less ideal because it is located further from the coverage 
objective and targeted traffic.  
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Tall Multi-Residential Buildings in the Vicinity 

 

Name:  Saarni & Deoddone 
Address: 1739 Lincoln Street, Berkeley, CA 94703 
APN:  058 216401400 
Zone:  R-2 
Elevation: 175 ft. 
Current Use: Apartment Complex 
 

 
 

This parcel is zoned Restricted Two-Family Residential (R-2). The two-story building is 
currently used as an apartment complex.  

 
Because none of the C-N zoned properties were viable, tall multi-residential buildings were 

investigated in the vicinity of the search ring. The existing building at this location is too short in 
height to fill the gap in coverage and provide the capacity offload needed by Verizon’s radio 
frequency engineer. Additionally, it is located further from the coverage objective and targeted 
traffic.  
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Name:  Calvary Presbyterian Church 
Address: 1940 Virginia Street, Berkeley CA 94709 
APN:  058 217000101 
Zone:  R-2A 
Elevation: 230 ft.  
Current Use: Religious Facility  
 

 
 

This parcel is zoned Restricted Multiple-Family Residential (R-2A). The property is 
currently a religious facility, Calvary Presbyterian Church. Because none of the C-N zoned 
properties were viable, tall non-residential buildings were investigated in the vicinity of the search 
ring. A new facility at this location would incorporate a rooftop design that would be completely 
screened from view.  

 
The existing church building at this location is too short in height to fill the gap in coverage 

and provide the capacity offload needed by Verizon’s radio frequency engineer. Additionally, it is 
too close in proximity to an existing Verizon site in the area.  
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Name:  Boutz & Leeboutz 
Address: 1614 Milvia Street, Berkeley, CA 94703 
APN:  058 217200500 
Zone:  R-2A 
Elevation: 235 ft.  
Current Use: Apartment Complex 
 

 
 

This parcel is zoned Restricted Multiple-Family Residential (R-2A). The two-story 
building is currently used as an apartment complex with a below-ground parking garage.  

 
Because none of the C-N zoned properties were viable, tall multi-residential buildings were 

investigated in the vicinity of the search ring. The existing building at this location is too short in 
height to fill the gap in coverage and provide the capacity offload needed by Verizon’s radio 
frequency engineer. Additionally, it is located too far outside the coverage objective and targeted 
traffic. Additionally, it is too close in proximity to an existing Verizon site in the area. 
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Name:  Wright  
Address: 1635 Martin Luther King Jr Way, Berkeley, CA 94709 
APN:  058 217102500 
Zone:  R-2A 
Elevation: 219 ft.  
Current Use: Apartment Complex  
 

 
 

This parcel is zoned Restricted Multiple-Family Residential (R-2A). The three-story 
building is currently used as an apartment complex.   

 
Because none of the C-N zoned properties were viable, tall multi-residential buildings were 

investigated in the vicinity of the search ring. During preliminary negotiations, Verizon and the 
property owner were unable to come to lease terms and the property was eliminated from further 
consideration. 
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Name:  1636 MLK Way LP 
Address: 1636 Martin Luther King Jr Way, Berkeley, CA 94709 
APN:  058 216601801 
Zone:  R-2A 
Elevation: 206 ft.  
Current Use: Apartment Complex  
 

 
 

This parcel is zoned Restricted Multiple-Family Residential (R-2A). The two-story 
building is currently used as an apartment complex.   

 
Because none of the C-N zoned properties were viable, tall multi-residential buildings were 

investigated in the vicinity of the search ring. The existing building at this location is too short in 
height to fill the gap in coverage and provide the capacity offload needed by Verizon’s radio 
frequency engineer.  
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Name:  Vine Investment Group LLC 
Address: 1930 Vine St, Berkeley, CA 94709 
APN:  059 226703101 
Zone:  R-2A 
Elevation: 244 ft.  
Current Use: Apartment Complex 
 

 
 

This parcel is zoned Restricted Multiple-Family Residential (R-2A). The four-story 
building is currently used as an apartment complex.  

 
Because none of the C-N zoned properties were viable, tall multi-residential buildings were 

investigated in the vicinity of the search ring. The existing building is located too far outside the 
coverage objective and targeted traffic area. The above property would be unable to fill the gap in 
coverage and provide the capacity offload needed by Verizon’s radio frequency engineer. 
Additionally, it is too close in proximity to an existing Verizon site in the area.  
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Name:  Hahsemi 
Address: 1921 Francisco St, Berkeley, CA 94709 
APN:  058 217001201 
Zone:  R-2A 
Elevation: 237 ft.  
Current Use: Apartment Complex  
 

 
 

This parcel is zoned Restricted Multiple-Family Residential (R-2A). The three-story 
building is currently used as an apartment complex.  

 
Because none of the C-N zoned properties were viable, tall multi-residential buildings were 

investigated in the vicinity of the search ring. The existing building is located too far outside the 
coverage objective and targeted traffic area. The above property would be unable to fill the gap in 
coverage and provide the capacity offload needed by Verizon’s radio frequency engineer.  
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Name:  1920 Francisco LLC 
Address: 1920 Francisco St, Berkeley, CA 94709 
APN:  058 216902801 
Zone:  R-2A 
Elevation: 240 ft.  
Current Use: Apartment Complex  
 

 
 

This parcel is zoned Restricted Multiple-Family Residential (R-2A). The four-story 
building is currently used as an apartment complex.  

 
Because none of the C-N zoned properties were viable, tall multi-residential buildings were 

investigated in the vicinity of the search ring. The existing building is located too far outside the 
coverage objective and targeted traffic area. The above property would be unable to fill the gap in 
coverage and provide the capacity offload needed by Verizon’s radio frequency engineer.  
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Name:  Francisco Apartments LLC 
Address: 1822 Francisco Street,  
APN:  058 216802901 
Zone:  R-2A 
Elevation: 200 ft.   
Current Use: Apartment Complex  
 

 

 
This parcel is zoned Restricted Multiple-Family Residential (R-2A). The four-story 

building is currently used as an apartment complex.  
 
Because none of the C-N zoned properties were viable, tall multi-residential buildings were 

investigated in the vicinity of the search ring. The existing building is located too far outside the 
coverage objective and targeted traffic area. The above property would be unable to fill the gap in 
coverage and provide the capacity offload needed by Verizon’s radio frequency engineer. 
Additionally, the metal details on the exterior of the building would create passive intermodulation 
(PIM) interference with proposed antennas.  
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PROPOSED CANDIDATE 

 

Name:  Satellite Senior Homes Inc.  
Address: 1909 Cedar Street, Berkeley, CA 94709 
APN:  059 226801901 
Zone:  R-2A 
Elevation: 248 ft.  
Current Use: Apartment Complex / Senior Living Facility  
 

 
 

This parcel is zoned Restricted Multiple-Family Residential (R-2A). However, it is the 
tallest building in the area at four-stories tall. The building is currently used as an apartment 
complex and senior living facility.  
 
 
Conclusion 

Verizon Wireless radio frequency engineering and network operations departments 
identified an immediate area in need of a new wireless facility. Due to zoning regulations and 
construction challenges, there were very few locations that presented a feasible and workable 
design concept. The proposed facility at 1909 Cedar Street is the only location within the 
immediate area that could serve the need of the Verizon Wireless network while also satisfying 
the goals and interests specified in the Berkeley Municipal Code. 
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ADDITIONAL INFORMATION FROM APPLICANT 

 

Statement of Commitment to Allow Collocation 
The proposed facility has been designed in a manner that will structurally accommodate additional 
antennas or future collocation.  Verizon Wireless welcomes other carriers to collocate on their 
facilities whenever possible.   
 
Safety Benefits of Improved Wireless Service 
Verizon Wireless offers its customers multiple services such as voice calls, text messaging, mobile 
email, picture/video messaging, mobile web, navigation, broadband access, V CAST, and E911 
services.  Mobile phone use has become an extremely important tool for first responders and serves 
as a back-up system in the event of a natural disaster.   
 

Maintenance and Battery Back-Up 

Verizon Wireless installs batteries at all of its cell sites.  The batteries play a vital role in Verizon’s 
emergency and disaster preparedness plan.  In the event of a power outage, Verizon Wireless 
communications equipment will transition to the back-up batteries.  The batteries can run the site 
for a several hours depending on the demand placed on the equipment.  Back-up batteries allow 
Verizon Wireless’s communications sites to continue providing valuable communications services 
in the event of a power outage, natural disaster or other emergency.  Following construction, the 
security fence will include a small sign indicating the facility owner and a 24-hour emergency 
telephone number.   
 

Construction Schedule 

The construction of the facility will be in compliance with all local rules and regulations.  The 
crew size will range from two to ten individuals.  The construction phase of the project will last 
approximately two months and will not exceed acceptable noise levels.  
 
Lighting 

Unless tower lighting is required by the FAA, the only lighting on the facility will be a hooded and 
down-titled security light near the equipment cabinets.     
 
Compliance with FCC Standards 

This project will not interfere with any TV, radio, telephone, satellite, or other signals.  Any 
interference would be against federal law and a violation of Verizon Wireless’s FCC license.  An 
RF report prepared by Hammett & Edison, Inc. verifying compliance with FCC guidelines is 
included with this submittal. 
 

Notice of Actions Affecting Development Permit 

In accordance with California Government Code Section 65945(a), Verizon Wireless requests 
notice of any proposal to adopt or amend the: general plan, specific plan, zoning ordinance, 
ordinance(s) affecting building or grading permits that would in any manner affect this 
development permit.  Any such notice may be sent to 2009 V Street, Sacramento, CA 95818. 
 
 



1 

 

VERIZON WIRELESS 

PROOF OF PRE-APPLICATION POSTER 

 
 
 
 
Site Name:  North Berkeley 
Site Address: 1909 Cedar Street, Berkeley, CA 94709 
APN:    059-2268-019-01 
 

Poster Located at the Entrance of the Lawrence Moore Manor 
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Two Posters Facing Cedar Street 
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Statement of Hammett & Edison, Inc., Consulting Engineers 

The firm of Hammett & Edison, Inc., Consulting Engineers, has been retained on behalf of  
Verizon Wireless, a personal wireless telecommunications carrier, to evaluate the base station (Site 
No. 291115 “North Berkeley”) proposed to be located at 1539 Martin Luther King Jr. Boulevard in 
Berkeley, California, for compliance with appropriate guidelines limiting human exposure to radio 
frequency (“RF”) electromagnetic fields. 

Executive Summary 

Verizon proposes to install directional panel antennas above the roof of the four-story 
residential building located at 1539 Martin Luther King Jr. Boulevard in Berkeley.  The 
proposed operation will comply with the FCC guidelines limiting public exposure to RF 
energy; certain measures are recommended to comply with FCC occupational guidelines. 

Prevailing Exposure Standards 

The U.S. Congress requires that the Federal Communications Commission (“FCC”) evaluate its 
actions for possible significant impact on the environment.  A summary of the FCC’s exposure limits 
is shown in Figure 1.  These limits apply for continuous exposures and are intended to provide a 
prudent margin of safety for all persons, regardless of age, gender, size, or health.  The most restrictive 
limit for exposures of unlimited duration at several wireless service bands are as follows: 

   Transmit  “Uncontrolled” Occupational Limit 
  Wireless Service Band Frequency   Public Limit    (5 times Public)     
Microwave (point-to-point) 1–80 GHz 1.0 mW/cm2 5.0 mW/cm2 
Millimeter-wave  24–47 1.0 5.0 
Part 15 (WiFi & other unlicensed) 2–6 1.0 5.0 
CBRS (Citizens Broadband Radio) 3,550 MHz 1.0 5.0 
BRS (Broadband Radio) 2,490 1.0 5.0 
WCS (Wireless Communication) 2,305 1.0 5.0 
AWS (Advanced Wireless) 2,110 1.0 5.0 
PCS (Personal Communication) 1,930 1.0 5.0 
Cellular 869 0.58 2.9 
SMR (Specialized Mobile Radio) 854 0.57 2.85 
700 MHz 716 0.48 2.4 
600 MHz 617 0.41 2.05 
[most restrictive frequency range] 30–300 0.20 1.0 
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General Facility Requirements 

Base stations typically consist of two distinct parts:  the electronic transceivers (also called “radios” or 
“channels”) that are connected to the traditional wired telephone lines, and the passive antennas that 
send the wireless signals created by the radios out to be received by individual subscriber units.  The 
transceivers are often located at ground level and are connected to the antennas by coaxial cables. 
Because of the short wavelength of the frequencies assigned by the FCC for wireless services, the 
antennas require line-of-sight paths for their signals to propagate well and so are installed at some 
height above ground.  The antennas are designed to concentrate their energy toward the horizon, with 
very little energy wasted toward the sky or the ground.  This means that it is generally not possible for 
exposure conditions to approach the maximum permissible exposure limits without being physically 
very near the antennas.   

Computer Modeling Method 

The FCC provides direction for determining compliance in its Office of Engineering and Technology 
Bulletin No. 65, “Evaluating Compliance with FCC-Specified Guidelines for Human Exposure to 
Radio Frequency Radiation,” dated August 1997.  Figure 2 describes the calculation methodologies, 
reflecting the facts that a directional antenna’s radiation pattern is not fully formed at locations very 
close by (the “near-field” effect) and that at greater distances the power level from an energy source 
decreases with the square of the distance from it (the “inverse square law”).  The conservative nature 
of this method for evaluating exposure conditions has been verified by numerous field tests. 

Site and Facility Description 

Based upon information provided by Verizon, including zoning drawings by MST Architects, Inc., 
dated September 19, 2019, it is proposed to install twelve CommScope Model NHH-65B directional 
panel antennas above the roof of the four-story residential building located at 1539 Martin Luther 
King Jr. Boulevard in Berkeley.*  The antennas would employ up to 4° downtilt.  Six antennas would 
be mounted behind view screens to be constructed above the stairwell penthouse near the north end of 
the roof, at an effective height of about 53½ feet above ground, 4 and 13½ feet above the penthouse 
and main roofs, respectively, and would be oriented in groups of three toward 0°T and 90°T.  The 
remaining six antennas would be mounted behind view screens to be constructed above the southwest 
corner of the roof, at an effective height of about 44 feet above ground, 4 feet above the main roof, and 
would be oriented in groups of three toward 180°T and 270°T.  The maximum effective radiated 
power in any direction would be 32,900 watts, representing simultaneous operation at 12,030 watts for 

																																																								
*	 Also known as Lawrence Moore Manor, 1909 Cedar Street.   
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AWS, 10,000 watts for PCS, 5,500 watts for cellular, and 5,370 watts for 700 MHz service.  There are 
reported no other wireless telecommunications base stations at the site or nearby. 

Study Results 

For a person anywhere at ground, the maximum RF exposure level due to the proposed Verizon 
operation is calculated to be 0.18 mW/cm2, which is 18% of the applicable public exposure limit.  The 
maximum calculated level at the second-floor elevation of any nearby building is 0.30 mW/cm2, 
which is 31% of the public exposure limit.  The maximum calculated level at the second-floor 
elevation of any nearby residence† is 0.066 mW/cm2, which is 10% of the public exposure limit; the 
maximum calculated level anywhere on the rooftop patio area is 0.51 mW/cm2, which is 76% of the 
limit.  It should be noted that these results include several “worst-case” assumptions and therefore are 
expected to overstate actual power density levels from the proposed operation.  Levels are calculated 
to exceed the applicable public exposure limit on the roofs of the main and stairwell penthouses of the 
subject building, in front of the antennas.   

Recommended Compliance Measures 

It is recommended that the two access gates (shown in Figure 3) be kept locked and that the stairwell 
penthouse ladder be fitted with a locked cover, so that the Verizon antennas are not accessible to 
unauthorized persons.  To prevent occupational exposures in excess of the FCC guidelines, it is 
recommended that appropriate RF safety training, to include review of personal monitor use and 
lockout/tagout procedures, be provided to all authorized personnel who have access to the antennas, 
including employees and contractors of Verizon and of the property owner.  No access within 49 feet 
directly in front of the Verizon antennas themselves, such as might occur during certain maintenance 
activities, should be allowed while the base station is in operation, unless other measures can be 
demonstrated to ensure that occupational protection requirements are met.  It is recommended that the 
boundary lines be marked on the main roof with blue and yellow paint to identify areas within which 
exposure levels are calculated to exceed the public and occupational FCC limits, respectively, as 
shown in Figure 3.  It is recommended that explanatory signs‡ be posted at the stairwell penthouse 
access ladder, at the boundary lines, on the screens in front of the antennas and at the antennas, readily 
visible from any angle of approach to persons who might need to work within that distance. 

																																																								
† Located at least 50 feet away, based on photographs from Google Maps. 
‡ Signs should comply with OET-65 color, symbol, and content recommendations.  Contact information should be 

provided (e.g., a telephone number) to arrange for access to restricted areas.  The selection of language(s) is not an 
engineering matter, and guidance from the landlord, local zoning or health authority, or appropriate professionals 
may be required. 
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Conclusion 

Based on the information and analysis above, it is the undersigned’s professional opinion that 
operation of the base station proposed by Verizon Wireless at 1539 Martin Luther King Jr. Boulevard 
in Berkeley, California, can comply with the prevailing standards for limiting human exposure to radio 
frequency energy and, therefore, need not for this reason cause a significant impact on the 
environment.  The highest calculated level in publicly accessible areas is much less than the prevailing 
standards allow for exposures of unlimited duration.  This finding is consistent with measurements of 
actual exposure conditions taken at other operating base stations.  Locking the roof access door is 
recommended to establish compliance with public exposure limits; training authorized personnel, 
marking roof areas, and posting explanatory signs are recommended to establish compliance with 
occupational exposure limits. 

Authorship 

The undersigned author of this statement is a qualified Professional Engineer, holding California 
Registration Nos. E-13026 and M-20676, which expire on June 30, 2021.  This work has been carried 
out under his direction, and all statements are true and correct of his own knowledge except, where 
noted, when data has been supplied by others, which data he believes to be correct. 
	
	
	
	 	 	 	
 William F. Hammett, P.E.  
 707/996-5200 
November 26, 2019 
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The U.S. Congress required (1996 Telecom Act) the Federal Communications Commission (“FCC”)

to adopt a nationwide human exposure standard to ensure that its licensees do not, cumulatively, have

a significant impact on the environment.  The FCC adopted the limits from Report No. 86, “Biological

Effects and Exposure Criteria for Radiofrequency Electromagnetic Fields,” published in 1986 by the

Congressionally chartered National Council on Radiation Protection and Measurements (“NCRP”).

Separate limits apply for occupational and public exposure conditions, with the latter limits generally

five times more restrictive.  The more recent standard, developed by the Institute of Electrical and

Electronics Engineers and approved as American National Standard ANSI/IEEE C95.1-2006, “Safety

Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to

300 GHz,” includes similar limits. These limits apply for continuous exposures from all sources and

are intended to provide a prudent margin of safety for all persons, regardless of age, gender, size, or

health.

As shown in the table and chart below, separate limits apply for occupational and public exposure

conditions, with the latter limits (in italics and/or dashed) up to five times more restrictive:

   Frequency     Electromagnetic Fields (f is frequency of emission in MHz)   

Applicable

Range

(MHz)

Electric

Field Strength

(V/m)

Magnetic

Field Strength

(A/m)

Equivalent Far-Field

Power Density

(mW/cm
2
)

0.3 – 1.34 614 614 1.63 1.63 100 100

1.34 – 3.0 614 823.8/ f 1.63 2.19/ f 100 180/ f
2

3.0 – 30 1842/ f 823.8/ f 4.89/ f 2.19/ f 900/ f
2

180/ f
2

30 – 300 61.4 27.5 0.163 0.0729 1.0 0.2

300 – 1,500 3.54 f 1.59 f f /106 f /238 f/300 f/1500

1,500 – 100,000 137 61.4 0.364 0.163 5.0 1.0

Higher levels are allowed for short periods of time, such that total exposure levels averaged over six or

thirty minutes, for occupational or public settings, respectively, do not exceed the limits, and higher

levels also are allowed for exposures to small areas, such that the spatially averaged levels do not

exceed the limits.  However, neither of these allowances is incorporated in the conservative calculation

formulas in the FCC Office of Engineering and Technology Bulletin No. 65 (August 1997) for

projecting field levels.  Hammett & Edison has built those formulas into a proprietary program that

calculates, at each location on an arbitrary rectangular grid, the total expected power density from any

number of individual radio sources.  The program allows for the description of buildings and uneven

terrain, if required to obtain more accurate projections.

©2019
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Assessment by Calculation of Compliance with FCC Exposure Guidelines 

Methodology 
 Figure 2    ©2019 

The U.S. Congress required (1996 Telecom Act) the Federal Communications Commission (“FCC”) to 
adopt a nationwide human exposure standard to ensure that its licensees do not, cumulatively, have a 
significant impact on the environment.  The maximum permissible exposure limits adopted by the 
FCC (see Figure 1) apply for continuous exposures from all sources and are intended to provide a 
prudent margin of safety for all persons, regardless of age, gender, size, or health.  Higher levels are 
allowed for short periods of time, such that total exposure levels averaged over six or thirty minutes, 
for occupational or public settings, respectively, do not exceed the limits. 

Near Field.    
Prediction methods have been developed for the near field zone of panel (directional) and whip 
(omnidirectional) antennas, typical at wireless telecommunications base stations, as well as dish 
(aperture) antennas, typically used for microwave links.  The antenna patterns are not fully formed in 
the near field at these antennas, and the FCC Office of Engineering and Technology Bulletin No. 65 
(August 1997) gives suitable formulas for calculating power density within such zones. 

For a panel or whip antenna, power density   S  =  
180

 θBW

×
0.1×Pnet

π ×D ×h
,  in mW/cm2, 

and for an aperture antenna, maximum power density   Smax  =   
0.1 × 16 × η × Pnet

π × h2
,  in mW/cm2, 

         where qBW =  half-power beamwidth of antenna, in degrees,  
 Pnet =  net power input to antenna, in watts,  
 D =  distance from antenna, in meters,  
 h =  aperture height of antenna, in meters, and  
 h =  aperture efficiency (unitless, typically 0.5-0.8). 
The factor of 0.1 in the numerators converts to the desired units of power density.   

Far Field.    
OET-65 gives this formula for calculating power density in the far field of an individual RF source: 

 power density    S  =   
2.56 ×1.64 ×100 × RFF2 × ERP

4 ×π ×D2
,  in mW/cm2, 

         where ERP =  total ERP (all polarizations), in kilowatts, 
 RFF =  three-dimensional relative field factor toward point of calculation, and 
 D =  distance from antenna effective height to point of calculation, in meters. 
The factor of 2.56 accounts for the increase in power density due to ground reflection, assuming a 
reflection coefficient of 1.6 (1.6 x 1.6 = 2.56).  The factor of 1.64 is the gain of a half-wave dipole 
relative to an isotropic radiator.  The factor of 100 in the numerator converts to the desired units of 
power density.  This formula is used in a computer program capable of calculating, at thousands of 
locations on an arbitrary grid, the total expected power density from any number of individual radio 
frequency sources.  The program also allows for the inclusion of uneven terrain in the vicinity, as well 
as any number of nearby buildings, to obtain more accurate projections. 
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Recommended Compliance Measures
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Notes:  See text.
Base drawing from MST Architects Inc., dated September 19, 2019.
Calculations performed according to OET Bulletin 65, August 1997.
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Supplemental Information for 
Review by City Planner 

 

Underlying RF Exposure Report:  dated November 26, 2019 

 

RE EME STUDY DATA 

Uncontrolled Controlled 

Subject 
Equipment 

Accumulative 
Equipment 

Subject 
Equipment 

Accumulative 
Equipment 

Power 
density 

mW/cm2 

% FCC 
limit 

Power 
density 

mW/cm2 

% FCC 
limit 

Power 
density 

mW/cm2 

% FCC 
limit 

Power 
density 

mW/cm2 

% FCC 
limit 

Subject 
structure 

Base 
horizontal 
plane (1) 

In front(2)     Exceeds   

Behind     0.76 22%   

Horizontal 
planes within 
12 ft 

Above (3)     0.15 4.4%   

Below (4)   0.064   6.6%       

Roof Deck(7) 0.51  76%       

Adjacent 
locations 

Any structure 
within 30 ft 

(distances to 
buildings from 
antennas) 

N/A ft 
W (5) 0.30 31%       

50 ft 
E (6) 0.066 10%       

Ground See note 0.18 18%       

 
NOTES:   (1) Defined as the main roof of the building. 

(2) Due to their mounting location, areas in front of the antennas would not be accessible 
without specialized equipment, and therefore are considered controlled access 
locations. 

(3) The large central penthouse is 9 feet above the main roof based on the drawings. 
(4) It is assumed that the top floor of the building is 10 feet below the main roof. 
(5) The commercial building adjacent to the west, based on Google Maps. 
(6) The two-story residence located at 1540 Bonita Avenue, at least 50 feet away based on 

Google Maps. 
(7) The publicly accessible rooftop patio; see text. 
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Introduction 

The North Berkeley Verizon Wireless Unmanned Telecommunications Facility Project (project) 

proposes the installation of cellular equipment on the rooftop of a building located on 1539 Martin 

Luther King Jr. Way in Berkeley, California.  The outdoor equipment cabinets have been identified 

as the primary noise sources associated with the project.  Please see Figures 1 and 2 for the 

project overall site plan and equipment layout plan, respectively.  The studied site design is dated 

June 11, 2019. 
 
Bollard Acoustical Consultants, Inc. has been contracted by Complete Wireless Consulting, Inc. 

to complete an environmental noise assessment regarding the proposed project cellular 

equipment operations.  Specifically, the following addresses daily noise production and exposure 

associated with operation of the project outdoor equipment cabinets. 

Please refer to Appendix A for definitions of acoustical terminology used in this report.  Appendix 

B illustrates common noise levels associated with various sources. 

Criteria for Acceptable Noise Exposure 

City of Berkeley Community Noise Ordinance 

The City of Berkeley Community Noise Ordinance provides exterior noise limits for stationary 

noise sources.  The noise limits are determined by the zoning district of the property subject to 

the noise.  The adjacent parcels to the north and east of the project are zoned multi-family 

residential (2 units) and single-family residential (1 unit), respectively. 

Exterior Noise Standards 

Section 13.40.050 of the City of Berkeley Municipal Code establishes exterior noise limits 

determined by zoning districts.  Those noise level limits are to be applied at the property line of 

the receiving land use and are graduated depending on the duration of the intruding noise source.  

The noise level limits which are applicable to the project (based on adjacent zoning) are 

summarized in Table 1. 

 

Table 1 

Summary of City of Berkeley Community Noise Ordinance 

Exterior Noise Limits – Residential Zoning Districts (R-1, R-2, R-1A, R-2A and ESR) 

Duration Exceeded, Min. 

Statistical 

Descriptor 

Noise Level, dB 

Daytime (7 AM-10 PM) Nighttime (10 PM-7 AM) 

30 L50 55 45 

15 L25 60 50 

5 L8 65 55 

1 L2 70 60 

Any Lmax 75 65 

Source: City of Berkeley Community Noise Ordinance, Section 13.40.050, Table 13.40-1 
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Interior Noise Standards 

Section 13.40.060 of the City of Berkeley Community Noise Ordinance establishes interior noise 

limits for residential dwellings.  The interior noise limits are graduated depending on the duration 

of the intruding noise source.  The noise level limits which are applicable to the project are 

summarized in Table 2. 

 

Table 2 

Summary of City of Berkeley Community Noise Ordinance 

Interior Noise Limits 

Duration Exceeded, Min. Statistical Descriptor 

Noise Level, dB 

Daytime (7 AM-10 PM) Nighttime (10 PM-7 AM) 

5 L8 45 40 

1 L2 50 45 

Any Lmax 55 50 

Source: City of Berkeley Community Noise Ordinance, Section 13.40.060, Table 13.40-2 

Noise Standards Applied to this Project 

Project noise exposure would be generated by the ongoing operation of the cellular equipment 

cabinets cooling systems.  These systems utilize fans to circulate cooling air through the electric 

circuitry.  During warmer periods, the cooling requirements will be greater and the fans will run 

continuously.  During cooler periods, however, the heat transfer requirements are diminished and 

the fans will run intermittently as needed.  Because the fan operation is a normal aspect of the 

project, and because the fans could run continuously during warm nighttime hours (i.e., more than 

30 minutes per hour), the noise standards applied to the equipment cabinets are as follows: 

 55 dB L50 at property line during daytime hours (Table 1) 

 45 dB L50 at property line during nighttime hours (Table 1) 

 45 dB L08 within residences during daytime hours (Table 2) 

 40 dB L08 within residences during nighttime hours (Table 2) 

Satisfaction with the City’s nighttime noise level standards at the project property lines, as well as 

within off- and on-site residences, would ensure compliance with the City’s less restrictive daytime 

noise level standards.  As a result, this analysis of project-generated equipment cabinet noise 

levels focuses on achieving compliance with the City’s nighttime noise standards of 45 dB L50 at 

adjacent residential property lines and 40 dB L08 within residences. 

Project Noise Generation 

The project proposes the installation of three equipment cabinets within the project rooftop lease 

area, shown on Figures 1 and 2.  Based on the project equipment layout plan, the cabinets 

assumed for the project are as follows:  two (2) Charles Industries 48V Power Plants and one (1) 

miscellaneous cabinet cooled by a McLean Model T-20 air conditioner.  The cabinets and their 

respective reference noise levels are provided in Table 3.  The manufacturer’s noise level data 

specification sheets for the proposed cabinets are provided as Appendix C. 
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Table 3 
Reference Noise Level Data of Proposed Equipment Cabinets 

Equipment 

Number of 

Cabinets 

Reference Noise 

Level, dB 

Reference 

Distance, feet 

Charles Industries 48V Power Plant 2 60 5 

McLean T-20  1 66 5 

Note:  Manufacturer specification sheets provided as Appendix C. 

Predicted Equipment Cabinet Noise Levels at Nearest Residential Property Lines 

The proposed project equipment maintains various distances from the adjacent residential 

property lines.  Those distances were scaled using the project site plans dated June 11, 2019.  

Assuming standard spherical spreading loss (-6 dB per doubling of distance), project-equipment 

noise exposure at the closest residential property lines was calculated and the results of those 

calculations are presented in Table 4. 

The results presented in Table 4 take into consideration the orientation of the proposed outdoor 

equipment cabinet cooling fans relative to the nearest property lines.  Based on the provided site 

plans, the cooling fans of the equipment cabinets are proposed to face south, away from the 

property line to the north (APN: 059-2268-016), and side-faced relative to the property line to east 

(APN: 059-2268-017).  Reference noise level measurements conducted by BAC staff at a similarly 

configured facility in Livermore, California (5179 Preston Avenue) indicate that the proposed 

equipment cabinet cooling fans are approximately 8 dB quieter when measured from the opposite 

side (rear) of the cooling fans, and 3 dB quieter when measured from a 90 degree off-axis point 

(side).  As a result, predicted equipment cabinet noise levels were adjusted by -8 dB at the 

property line to the north and -3 dB at the property line to the east.  In addition, the project 

equipment layout plan (Figure 2) indicates that the rooftop mounted equipment cabinets will be 

encompassed by an 8-foot tall screen wall barrier on the north, south, and east sides.  To account 

for the shielding that would be provided by the 8-foot tall barrier, predicted outdoor equipment 

noise levels at the adjacent property lines to the north and east have been conservatively adjusted 

by -6 dB.  Finally, to account for the distances between the elevated equipment on the rooftop of 

the 4-story building and the ground level property lines, the results presented in Table 4 have 

been conservatively adjusted by -5 dB. 
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Table 4 
Project-Related Exterior Noise Exposure at Nearest Residential Property Lines 

APN1 Direction 

Distance from Equipment 

Cabinets (feet)2 

Predicted Exterior Noise 

Levels, L50 (dBA)3 

059-2268-016 North 8 45 

059-2268-017 East 40 36 

1 Parcel boundaries are shown on Figure 1. 
2 Distances from equipment to adjacent property lines reflect scaled measurements obtained from the project site plans dated 

June 11, 2019. 

3 Offsets were applied to predicted equipment cabinet noise levels based on the directionality of the proposed equipment (-3 to 

-8 dB), to account for the shielding provided by the proposed 8-foot tall screen wall around the equipment (-6 dB), and to 

account for the distances from the elevated rooftop equipment relative to ground level property lines (- 5 dB), as discussed in 

this report. 

 

The three equipment cabinets were conservatively assumed to be in operation concurrently for 

the duration of an hour during nighttime hours.  According to the City of Berkeley Community 

Noise Ordinance (Table 1), the corresponding noise level standard given an hour of nighttime 

operation would be 45 dB L50.  As indicted in Table 4, the predicted equipment cabinet noise 

levels of 36 to 45 dB L50 at the nearest residential property lines would satisfy the City of Berkeley 

45 dB L50 nighttime noise level standard.  As a result, no further consideration of noise mitigation 

measures would be warranted relative to the City of Berkeley exterior noise level standards. 

Predicted Equipment Cabinet Noise Levels within Residences 

Off-Site Residential Interiors 

Other than the building upon which the proposed telecommunications equipment will be located, 

the nearest residential building to the project equipment is located approximately 50 feet to the 

northeast on APN: 059-2258-016.  After consideration of the above mentioned offsets to account 

for equipment directionality and shielding from proposed screen wall, the combined equipment 

cabinet noise level at that nearest off-site residential building facade 50 feet away is predicted to 

be 34 dB while the cabinets are operating. 

With windows in the open configuration, the exterior to interior building facade noise level 

reduction is estimated to be 15 dB.  The resulting interior noise level of 19 dB for the equipment 

cabinets would satisfy the City’s 40 dB interior nighttime noise level standard by a wide margin.  

As a result, no exceedances of the City’s interior noise level standards are identified for routine 

operations of the equipment cabinets at off-site residential uses. 

On-Site Residential Interiors 

For the purposes of this analysis, the proposed equipment cabinets on the rooftop of the subject 

property were assumed to be located directly above noise-sensitive residences below.  Based on 

this assumption, the proposed equipment cabinets would be located approximately 5 to 7 feet 

above a person standing in the unit directly below.  Based on the reference equipment cabinet 

noise level of 68 dBA at a distance of 5 feet, and noise reduction provided by standard floor/ceiling 

construction, the predicted interior noise level within the unit located below the equipment 
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cabinets was computed to be 28 dB while the equipment cabinets are in operation.  The predicted 

noise level of 28 dB within the residence below is based on a minimum standard floor/ceiling 

assembly analysis presented in Appendix D.  This prediction, which assumes a conservative 40 

dB reduction in equipment cabinet noise from the floor/ceiling construction, would satisfy the City’s 

interior noise level standard of 40 dB within residences located below the equipment cabinets.  

As a result, no additional noise mitigation measures would be warranted for the proposed rooftop 

equipment cabinets. 

Conclusions 

Based on the equipment noise level data and analyses presented above, project-related 

equipment noise exposure is expected to satisfy the applicable City of Berkeley noise exposure 

limits at the closest residential property lines and within the nearest residences.  As a result, no 

additional noise mitigation measures would be warranted for this project. 

 

These conclusions are based on the manufacturer’s noise level data and assumptions pertaining 

to the noise reduction of standard residential floor/ceiling systems.  Deviations from these data or 

assumptions could cause actual noise levels to vary relative to those predicted herein.  BAC is 

not responsible for such deviations. 

 

This concludes our environmental noise assessment for the proposed North Berkeley Verizon 

Cellular Facility in Berkeley, California.  Please contact BAC at (916) 663-0500 or 

dariog@bacnoise.com with any questions or requests for additional information. 



Appendix A
Acoustical Terminology

Acoustics The science of sound.

Ambient The distinctive acoustical characteristics of a given space consisting of all noise sources 
Noise audible at that location.  In many cases, the term ambient is used to describe an existing

or pre-project condition such as the setting in an environmental noise study.

Attenuation The reduction of an acoustic signal.

A-Weighting A frequency-response adjustment of a sound level meter that conditions the output signal
to approximate human response.

Decibel or dB Fundamental unit of sound, A Bell is defined as the logarithm of the ratio of the sound
pressure squared over the reference pressure squared.  A Decibel is one-tenth of a Bell.

CNEL Community Noise Equivalent Level.  Defined as the 24-hour average noise level with
noise occurring during evening hours (7 - 10 p.m.) weighted by a factor of three and
nighttime hours weighted by a factor of 10 prior to averaging.

Frequency The measure of the rapidity of alterations of a periodic signal, expressed in cycles per
second or hertz.

Ldn Day/Night Average Sound Level.  Similar to CNEL but with no evening weighting.

Leq Equivalent or energy-averaged sound level.

Lmax The highest root-mean-square (RMS) sound level measured over a given period of time.

Loudness A subjective term for the sensation of the magnitude of sound.

Masking The amount (or the process) by which the threshold of audibility is for one sound is raised
by the presence of another (masking) sound.

Noise Unwanted sound.

Peak Noise The level corresponding to the highest (not RMS) sound pressure measured over a given
period of time.  This term is often confused with the Maximum level, which is the highest
RMS level.

RT6060 The time it takes reverberant sound to decay by 60 dB once the source has been
removed.

Sabin The unit of sound absorption.  One square foot of material absorbing 100% of incident
sound has an absorption of 1 sabin.

SEL A rating, in decibels, of a discrete event, such as an aircraft flyover or train passby, that 
compresses the total sound energy of the event into a 1-s time period.

Threshold The lowest sound that can be perceived by the human auditory system, generally 
of Hearing considered to be 0 dB for persons with perfect hearing.

Threshold  Approximately 120 dB above the threshold of hearing.
 of Pain  









Appendix D

Transmission Loss Calculations
North Berkeley Verizon Cellular Facility

Overall

Noise Level (dBA) 63 125 250 500 1000 2000 4000

68.0 16.0 35.0 50.4 61.9 61.1 62.3 55.1
--- 11 13 32 40 43 47 48

Predicted Noise Level

Within Residence

3.1531485 158.31354 68.577655 155.42351 64.910482 33.93387 5.079649

Roof Configuration:

Insul Representation:

Calculations:

Frequency Spectrum Levels (dBA)

Transmission Loss (TL) by Frequency Band:

Center Frequency (Hz)

27.9 5.0 22.0 18.4 21.9 18.1 15.3 7.1

TL of Floor/Ceiling Assembly (estimated minimum):

Source

Equipment Cabinets at 5 feet (combined)

Top: 1/2 inch plywood

Gap: 8 inch airgap filled with 4 inches 
of fiberglass and framed by solid 
timber joists separated by 2 feet

Bottom: 5/8 inch USG Sheetrock 
Firecode X Gypsum
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