
Thursday, November 5, 2020
Planning Commission

PacketPLAN



Planning Commission

Agenda

PLAN



 
 

CONTINUED PUBLIC HEARINGS - The agenda item F-1, Verizon Danube - PLANNING 
AND ZONING PERMIT NO. 18-530-01 (Special Use Permit) was continued per the applicant’s 
request from the Planning Commission's meeting on October 29, 2020 to November 5, 2020. The 

staff report and associated attachments which were distributed for the October 1 public 
hearings have not changed. 

 

CITY OF OXNARD 
PLANNING COMMISSION 

AGENDA 
REGULAR MEETING 

Council Chambers, 305 West Third Street 
Thursday, November 5, 2020, 6:00 p.m. 

 
A. ROLL CALL:  

 
B. PLEDGE OF ALLEGIANCE TO THE FLAG OF THE UNITED STATES  

C. PUBLIC COMMENTS - On Items Not On The Agenda 
 At this time, a person may address the Planning Commission on matters within the jurisdiction of the Planning                  

Commission, including information/consent items and any item not appearing on the agenda. The Chair shall limit                
public comments to three (3) minutes. The Planning Commission cannot take action on any item presented during                 
public comments that is not on the agenda and such item may only be referred to the Commission Secretary. Persons                    
wishing to speak on public hearing items should do so at the time of the public hearing. 

D. CONSENT AGENDA  
 
E. EX PARTE DECLARATIONS FOR PUBLIC HEARING ITEMS 

F. CONTINUED PUBLIC HEARING 

 
In compliance with the Americans with Disabilities Act, if you need special assistance to participate in a meeting, you should contact the                      
office of the City Clerk at (805) 385-7803. Notification 72 hours prior to the meeting will enable the City to make reasonable                      
arrangements to assure accessibility to the meeting. 

Written materials relating to an item on this agenda that are distributed to the Planning Commission within 72 hours before the item is to                        
be considered at its regularly scheduled meeting will be made available for public inspection at 214 South C Street, during customary                     
business hours.  

http://www.oxnard.org 
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1. Project Name: Verizon Danube - PLANNING AND ZONING PERMIT NO. 18-530-01           
(Special Use Permit) Request to construct a 47-foot tall wireless communications facility            
designed as a faux eucalyptus tree with an associated equipment enclosure within a 596              
square-foot lease area adjacent to an existing three-story self-storage facility on a 1.02 acre              
lot in the ​General Commercial, Planned Development Overlay (C-2-PD) zone​. Pursuant to            
Oxnard City Code (OCC) Section 16-497, the request includes an increase in height from              
35 feet to 47 feet and a reduction to the rear yard setback from 15 feet to 10 feet in the                     
C-2-PD zone. The project is located adjacent to the southeastern corner of the Public              
Storage facility at 161 Ventura Boulevard (APN: 145-0-232-135). Filed by Scott Dunaway            
(“Applicant”), 1114 State Street, Suite 234, Santa Barbara, California, 93101 
Project Planner: ​Jay Dobrowalski, Senior Planner 
 
Recommendation:  
That the Planning Commission approve an alternative version of the Project, located 50             
feet northerly of the proposed location and with a maximum height of 57 feet, that may be                 
increased subject to Planning Manager approval in consultation with a third party licensed             
subject matter expert, not to exceed a maximum of 69 feet, finding the Project to be                
Categorically Exempt from environmental review pursuant to the California Environmental          
Quality Act (CEQA) Guidelines Section 15303, and Approve Resolution 2020-XX for           
Planning and Zoning Permit No. 18-530-01, subject to certain findings and conditions. 

 
 

G. STUDY SESSION/REPORTS  
 
H. PLANNING COMMISSION BUSINESS 
 
I. COMMUNITY DEVELOPMENT STAFF UPDATES 

 
J. ADJOURNMENT 

FUTURE MEETINGS 

Thursday, November 19, 2020, 6:00 p.m., City Council Chambers 

 
In compliance with the Americans with Disabilities Act, if you need special assistance to participate in a meeting, you should contact the                      
office of the City Clerk at (805) 385-7803. Notification 72 hours prior to the meeting will enable the City to make reasonable                      
arrangements to assure accessibility to the meeting. 

Written materials relating to an item on this agenda that are distributed to the Planning Commission within 72 hours before the item is to                        
be considered at its regularly scheduled meeting will be made available for public inspection at 214 South C Street, during customary                     
business hours.  
 

City of Oxnard internet address: ​http://www.oxnard.org 

http://www.oxnard.org/


Planning Commission

Staff Report

PLAN
PZ 18-530-01

(Special Use Permit Verizon Danube)



 

 
 
 
 
DATE: October 29, 2020 
 
TO: Planning Commission 
 
FROM: Jay Dobrowalski, Senior Planner 
 
SUBJECT: Project Name: Verizon Danube; ​Planning and Zoning Permit No. 18-530-01 

(Special Use Permit-Wireless); Property located at 1630 Ventura Boulevard  
 
Recommendation: 
 
That the Planning Commission continue the Project to a date certain meeting of November 5,               
2020.  
 
Background: 
 
During the January 9, 2020 hearing, the applicant requested additional time to provide further              
details regarding the Planning Commission’s concerns regarding potential project-related         
impacts to the following: removal of existing landscaping, visual impacts including alternative            
stealth designs, security fencing, radio frequency impacts to street light workers, and impacts to              
commercial trucks and other vehicles. 
 
In order to allow the applicant time to provide further details regarding the Planning              
Commission’s concerns, the Planning Commission continued the item to March 5, 2020. The             
applicant team requested to continue their project from the March 5, 2020 hearing to the April                
16, 2020 hearing, and then from the April 16, 2020 hearing to the July 2, 2020 hearing, and then                   
from the July 2, 2020 hearing to the September 17, 2020 hearing and then from the September                 
17, 2020 hearing to the October 1, 2020 hearing to allow the applicant more time to provide the                  
requested information. The Planning Commission has continued the item five times to October 1,              
2020 for a resolution of final action. 
 
The item was on the October 1, 2020 agenda, but due to technical difficulties, all items on the                  
October 1, 2020 agenda were continued to the October 15, 2020 hearing. On October 15, 2020,                
the Planning Commission did not have a quorum, so all items were moved to the October 29,                 
2020 hearing. The applicant team has informed staff that the full applicant team is not available                
for the October 29, 2020 hearing, and requests that the item be continued to the November 5,                 
2020 hearing. Staff supports the requested continuation. To date, the hearing documents that             
were prepared for the October 1, 2020 hearing have not changed. 



PLANNING DIVISION 
214 SOUTH C STREET 
OXNARD, CALIFORNIA 93030 
 
 

MEMORANDUM 
 

Agenda Item No.: F.2 
 

Date:  October 15, 2020 
 
To: Planning Commission 
 
From: Jay Dobrowalski, Senior Planner (805) 385-3948 

Scott Kolwitz, ​Planning & Environmental Services Manager 
 
Subject: Transmittal Memo No. 1 – Verizon Danube - PLANNING AND ZONING           

PERMIT NO. 18-530-01 (Special Use Permit) Request to construct a          
47-foot tall wireless communications facility designed as a faux eucalyptus          
tree with an associated equipment enclosure within a 596 square-foot          
lease area adjacent to an existing three-story self-storage facility on a 1.02            
acre lot in the ​General Commercial, Planned Development Overlay         
(C-2-PD) zone​. Pursuant to Oxnard City Code (OCC) Section 16-497, the           
request includes an increase in height from 35 feet to 47 feet and a              
reduction to the rear yard setback from 15 feet to 10 feet in the C-2-PD               
zone. The project is located adjacent to the southeastern corner of the            
Public Storage facility at 161 Ventura Boulevard (APN: 145-0-232-135).         
Filed by Scott Dunaway (“Applicant”), 1114 State Street, Suite 234, Santa           
Barbara, California, 93101 

 
 
Subsequent to the release of the Staff Report, staff has received 2 communications             
from the applicant concerning the proposed project (attached). Staff has reviewed the            
letters and will provide a response as necessary. 
 
Staff has discovered that the Staff Report (dated October 1, 2020) Attachment K (Radio              
Frequency Compliance Report dated August 28, 2020) inadvertently contains a          
previous version of the report (dated June 22, 2020). The correct version is attached. 
These documents do not change staff recommendations. 
 
Attachment 
 

A. Email from Kevin P. Sullivan of Gatzke Dillon & Ballance, LLP, received October             
1, 2020 

B. Letter from William C. Desmond of Delta Groups Engineering, Inc. received           
October 12, 2020 

C. Radio Frequency Report dated August 28, 2020  

 



10/14/2020 City of Oxnard Mail - Verizon Danube project

https://mail.google.com/mail/u/0?ik=0f4d9a6f66&view=pt&search=all&permmsgid=msg-f%3A1679393766769400367&simpl=msg-f%3A167939376676… 1/1

Dobrowalski, Jay <jay.dobrowalski@oxnard.org>

Verizon Danube project
Kevin P. Sullivan <KSullivan@gdandb.com> Thu, Oct 1, 2020 at 4:24 PM
To: "jay.dobrowalski@oxnard.org" <jay.dobrowalski@oxnard.org>
Cc: "scott.kolwitz@oxnard.org" <scott.kolwitz@oxnard.org>, "Rozell, Kenneth" <kenneth.rozell@oxnard.org>

Mr. Dobrowalski: 

This message is sent on behalf of Verizon Wireless regarding City Planning and Zoning Permit No. 18-530-01 for the
proposed wireless telecommunications facility at 161 Ventura Boulevard in the City of Oxnard. This message objects to
the following proposed Conditions of Approval in the draft Resolution to be considered by the City Planning Commission
at tonight’s hearing on the Permit: 

Condition No. 24 -  Verizon objects to the maximum height limit of either 57 feet, or up to 69 feet under certain
circumstances, for the wireless facility at the City’s proposed alternative location at the property. As explained in the radio
frequency (RF) justification letter dated July 20, 2020 from Verizon’s RF engineer submitted to the City, a facility height
of 77 feet (74 feet top of antennas) is required at the alternate location to achieve Verizon’s coverage and capacity relief
objectives for its area network. (See page 4 and Attachments 7-9 of that letter (Attachment L to the Staff Report), which
letter was submitted to the City on August 3, 2020.)  Additional information about the needed 77-foot height of Verizon’s
facility at the alternate location on the property was submitted to the City on September 9, 2020.  

If Verizon is not approved for a certain 77-foot tall facility (74 feet top of antennas) at the alternate location, Verizon will
not be able to fill its significant gap in network coverage and capacity in the area network. This will result in an effective
prohibition of wireless services, which is inconsistent with the requirements of the federal Telecommunications Act of
1996. 

Condition No. 26 -  Verizon objects to the requirement to install two box trees at the City’s proposed alternative
location at the property. This condition will also require installation of irrigation lines, and regular maintenance of the
trees. These requirements have not been discussed with or approved by Verizon’s landlord for the site, and may jeopardize
Verizon’s lease with the landlord. Further, this condition and the related obligations would not be required at Verizon’s
proposed location for the facility, where only one tree will be removed and replaced with the faux tree, but no other
existing trees in that area will need to be removed, replaced and maintained.  

Please include this email in the administrative record for this project. Thank you,

Kevin P. Sullivan

Partner
760.431.9501
www.gdandb.com

G|D|B Gatzke Dillon & Ballance LLP

L A W Y E R S

NOTICE: This communication and any attached document(s) are privileged and confidential. In addition, any
disclosure of this transmission does not compromise or waive the attorney-client privilege or the work product
doctrine. If you have received this communication in error, please delete it and contact me at ksullivan@gdandb.com.

 

https://www.google.com/maps/search/161+Ventura+Boulevard?entry=gmail&source=g
http://www.gdandb.com/
mailto:ksullivan@gdandb.com


Delta Groups Engineering, Inc.
2362 McGaw Avenue, Irvine, CA92614 

 

 
 

 

 

October 10, 2020 

City of Oxnard 
214 South 'C' Street 
Oxnard, CA 93030 
 
Subject: Proposed Verizon "Danube" Site
  161 Ventura Boulevard
  Oxnard, CA 93036
   
Re:  Engineering Basis for Not Proceeding with Original Rooftop Installation Concept
 
To Whom It May Concern, 

This letter is issued in response to a request for a
reasons why Verizon was unable to proceed with the or
at 161 Ventura Boulevard, Oxnard
alternative design solution to satisfy the significant gap in coverage that exists in the vicinity of 
this proposed facility.  That rooftop design was approved by the City in 2015.

Delta Groups Engineering (DGE) 
connection with this facility following 
installation.  In providing our services, we evaluated the proposed design and the existing 
building's structural systems in an effort to arrive at a viable structural engineering solution to 
realize the facility design as approved by th
and engineering analysis, it became apparent that the existing 
slab-on-grade with concrete tilt
purpose-built as a Public Storage
roof framing layout to be able to support the additional loads that would be imposed upon the 
structure by the approved rooftop wireless facility
finish antenna screening enclosures with decorative cornice treatments, together with an 
additional screening wall across the facade intended to tie the antenna screening enclosures 
together in a more architecturally cohesive des
would generate significant wind loads as well as seismic loads at the roof level, far in excess of 
the capacity of the building's structural system.   

Delta Groups Engineering, Inc.
Tel.: (949) 622-0333     Fax: (949) 622

Proposed Verizon "Danube" Site 
161 Ventura Boulevard 
Oxnard, CA 93036 

Engineering Basis for Not Proceeding with Original Rooftop Installation Concept

This letter is issued in response to a request for a background history and explanation as to the 
reasons why Verizon was unable to proceed with the originally proposed rooftop facility design 
at 161 Ventura Boulevard, Oxnard, together with why it became necessary to pursue an 
alternative design solution to satisfy the significant gap in coverage that exists in the vicinity of 

at rooftop design was approved by the City in 2015. 

(DGE) was engaged by Verizon to provide engineering services in 
connection with this facility following the City’s land use permit approval of a rooftop antenna 
installation.  In providing our services, we evaluated the proposed design and the existing 
building's structural systems in an effort to arrive at a viable structural engineering solution to 
realize the facility design as approved by the City of Oxnard.  After extensive field investigation 
and engineering analysis, it became apparent that the existing building structure, which is a 

grade with concrete tilt-up panel exterior wall and lightweight metal roof shell that was 
built as a Public Storage® facility, did not have the structural capacity or interior and 

roof framing layout to be able to support the additional loads that would be imposed upon the 
by the approved rooftop wireless facility.  These loads were derived from 9' tall stucco 

finish antenna screening enclosures with decorative cornice treatments, together with an 
additional screening wall across the facade intended to tie the antenna screening enclosures 
together in a more architecturally cohesive design approach. These wireless facility 

significant wind loads as well as seismic loads at the roof level, far in excess of 
the capacity of the building's structural system.    

Delta Groups Engineering, Inc. 
0333     Fax: (949) 622-0331 

Engineering Basis for Not Proceeding with Original Rooftop Installation Concept 

explanation as to the 
iginally proposed rooftop facility design 

it became necessary to pursue an 
alternative design solution to satisfy the significant gap in coverage that exists in the vicinity of 

engineering services in 
a rooftop antenna 

installation.  In providing our services, we evaluated the proposed design and the existing 
building's structural systems in an effort to arrive at a viable structural engineering solution to 

ity of Oxnard.  After extensive field investigation 
structure, which is a 

up panel exterior wall and lightweight metal roof shell that was 
facility, did not have the structural capacity or interior and 

roof framing layout to be able to support the additional loads that would be imposed upon the 
erived from 9' tall stucco 

finish antenna screening enclosures with decorative cornice treatments, together with an 
additional screening wall across the facade intended to tie the antenna screening enclosures 

wireless facility structures 
significant wind loads as well as seismic loads at the roof level, far in excess of 



Verizon "Danube" Communications Facility 
October 11, 2020 
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Once it was determined that the existing structure was incapable of supporting the approved 
rooftop facility design concept, DGE explored the potential to execute a structural retrofit of the 
existing building in an effort to salvage the approved design and these rooftop design elements.  
The result of these engineering retrofit design efforts revealed that not only would significant 
framing retrofit be needed at the roof structure for the rooftop wireless facility, but the support 
of these new framing members required extending new steel columns down through the multi-
story structure, with new concrete pad footings being needed at each of these new columns to 
support the vertical loads.  Given the interior layout of the building with storage units of varying 
configurations and floor plans varying from level to level, it was discovered that these columns 
would need to be dropped through existing storage units and extensive demolition would be 
needed to accommodate the required new pad footings.  The extent of the work involved and 
the associated short-term as well as long-term impacts on the facility and its operations that the 
solution would impose proved practically infeasible due to the number of tenants that would 
need to be physically displaced, which in a public storage facility environment becomes highly 
disruptive and, in this instance, logistically impossible, making the retrofit solution non-viable 
from a constructability perspective.  I understand that the owner of the building would not allow 
such changes to its building and disruption of its operations. 

For the reasons set forth above, it became necessary to pursue an alternative design solution 
that did not entail antennas mounted above the roof of this building.  After evaluation of all 
potential alternative design solutions, the development of the ground mounted equipment 
enclosure with faux monotree on this same property proved to be the most viable and was 
pursued instead. It is this alternative design that is now before the city for entitlement.  It should 
be noted this pursuit of an alternative design comes at significant added cost, not to mention 
the lost revenues and customer service impacts to Verizon that have resulted from this delay in 
developing a facility, which further evidence that this alternative design was not an elective 
course of action, but one that stemmed from practical engineering necessity.   

From my 29 years of wireless communications facility design experience, I can state 
unequivocally that no design ever meets with unanimous approval; however, from a design 
perspective, we have developed an alternative concept in this instance that remains harmonious 
with its surroundings, is the least visually intrusive design solution available to address the 
existing significant gap in coverage in the Verizon network, and would be well received and, 
typically, widely supported and approved in jurisdictions throughout California. Having designed 
numerous wireless facilities in Oxnard that have gone on to be constructed and are in operation 
today, we feel strongly that this facility design is equal to those other facilities in its sensitivity to 
the community aesthetic.  As a result, we respectfully request that this design proposal receive 
due consideration, particularly in light of these facts, and be granted approval as the least 
intrusive means of filling this significant gap in coverage. 



Verizon "Danube" Communications Facility 
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Should you have any questions concerning this matter, please do not hesitate to contact us.  
Thank you for your attention in this important matter.  We greatly appreciate it. 

Respectfully, 

      
William C. Desmond       
Vice President 
Architectural and Engineering Services  
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Verizon Wireless • Proposed Base Station (Site No. 279247 “Danube”) 
161 Ventura Boulevard • Oxnard, California 

X5EU.2  
Page 1 of 5 

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. 279247 
“Danube”) proposed to be located at 161 Ventura Boulevard in Oxnard, California, for compliance 
with appropriate guidelines limiting human exposure to radio frequency (“RF”) electromagnetic fields. 

Executive Summary 

Verizon proposes to install directional panel antennas on a tall pole to be sited next to the 
Public Storage facility located at 161 Ventura Boulevard in Oxnard.  The proposed operation 
will, together with the existing base station nearby, 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 Delta Groups 
Engineering, Inc., dated May 21, 2020, it is proposed to install twelve CommScope Model NHH-65C 
directional panel antennas on a new pole, configured to resemble a eucalyptus tree, to be sited on the 
east side of the three-story Public Storage facility located at 161 Ventura Boulevard in Oxnard.  The 
antennas would employ no downtilt and would be oriented in groups of four toward 30°T, 140°T, and 
250°T.  The maximum effective radiated power in any direction would be 18,000 watts, representing 
simultaneous operation at 5,790 watts for AWS, 5,070 watts for PCS, 3,600 watts for cellular, and 
3,540 watts for 700 MHz service.  
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Two options are proposed for siting location and pole height:  Option A is a 44-foot steel pole* sited at 
the southeast corner of the building with antennas at an effective height of about 40 feet above ground, 
and Option B is a 74-foot pole† at the east side of the building, about 49 feet north of the southeast 
corner, with antennas at an effective height of about 70 feet above ground.   

Located within view screen enclosures high on the sides of the five-story office building at least  
400 feet to the northwest are similar antennas for use by another wireless carrier, assumed for the 
limited purpose of this study to be AT&T Mobility, with transmitting facilities as follows: 

 Service Maximum ERP Antenna Model Downtilt Height  
AWS 2,100 watts Andrew SBNH-1D6565A 2° 50 ft 
PCS 5,300 Andrew SBNH-1D6565A 2 50 
Cellular 1,600 Andrew SBNH-1D6565A 4 50 
700 MHz 1,000 Andrew SBNH-1D6565A 4 50 

Study Results 

For a person anywhere at ground, the maximum RF exposure level due to the proposed Verizon 
operation by itself is calculated to be, for Option A, 0.11 mW/cm2, which is 12% of the applicable 
public exposure limit, and for Option B, 0.033 mW/cm2, which is 3.7% of the applicable public limit.  
The maximum calculated cumulative level at ground, for the simultaneous operation of both carriers, 
is 14% and 5.0% of the public limit, for Options A and B, respectively.  The maximum calculated 
cumulative level on the roof of the nearby building exceeds the FCC limits under Option A, as shown 
in Figure 3; it does not exceed the limits under Option B.  The maximum calculated cumulative level 
at the second-floor elevation of any nearby residence‡ is 3.6% and 2.1% of the public exposure limit, 
for Options A and B, respectively.  The maximum calculated cumulative level for a person standing on 
top of the 29-foot tall streetlight nearby, lower than the Verizon antennas at either effective height of 
40 feet (Option A) or 70 feet (Option B), is 77% and 5.3% of the FCC public limit, respectively.  It 
should be noted that these results include several “worst-case” assumptions and therefore are expected 
to overstate actual power density levels.   

																																																								
* Foliage atop the pole puts the overall height at 47 feet. 
† Foliage atop the pole puts the overall height at 77 feet. 
‡ Located at least 130 feet to the east, based on photographs from Google Maps. 
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Recommended Mitigation Measures 

Option A 

It is recommended that the roof access hatch of the Public Storage building be kept locked, so that the 
Verizon antennas cannot be approached by unauthorized persons.  To prevent occupational exposures 
in excess of the FCC guidelines, it is recommended that appropriate RF safety training, to include 
review of the information in Figure 3, review of personal monitor use, and review of lockout/tagout 
procedures, be provided to all authorized personnel who have access to the roof or to the antennas, 
including employees and contractors of Verizon and of the property owner.  No access in the yellow-
shaded area or within 21 feet directly in front of the 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 boundary lines be marked on the roof with blue and yellow paint to identify the 
area within which exposure levels are calculated to exceed the FCC public and occupational limits, 
respectively, as shown in Figure 3.  It is recommended that explanatory signs§ be posted at the roof 
access hatch, on the roof, at the boundary lines, and on the pole at or below the antennas, readily 
visible from any angle of approach to persons who might need to work within that distance.  

Option B 

Due to their mounting location and height, the Verizon antennas would not be accessible to 
unauthorized persons, and so no measures are necessary to comply with the FCC public exposure 
guidelines.   

Both Options 

It is presumed that Verizon will, as an FCC licensee, take adequate steps to ensure that its employees 
or contractors receive appropriate training and comply with FCC occupational exposure guidelines 
whenever work is required near the antennas themselves.  There are no restrictions for work being 
performed on the streetlight nearby and so no signage is required there. 

																																																								
§ 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 161 Ventura Boulevard in Oxnard, 
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.  For 
Option A, locking the roof access hatch is recommended to establish compliance with public exposure 
limits, and 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 
August 28, 2020 
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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

Frequency (MHz)
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RFR.CALC™ Calculation Methodology 

Assessment by Calculation of Compliance with FCC Exposure Guidelines 

Methodology 
Figure 2 ©2020

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 of varying heights, to obtain more accurate projections. 



Verizon Wireless • Proposed Base Station (Site No. 297247 “Danube”) 
161 Ventura Boulevard • Oxnard, California

Calculated RF Exposure Levels for Option A
(All Levels Less Than FCC Public Limit for Option B)

X5EU.2
Figure 3

Recommended Compliance Measures for Option A

 2020c

Notes:  See text.
Base drawings by Delta Groups Engineering, Inc., dated May 21, 2020.
Calculations performed according to OET Bulletin 65, August 1997.
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March 6, 2019 

To: City of Oxnard, Planning Department 

 
 

Oxnard, CA. 

This letter is in reference to our proposed VZW telecommunications facility named 
"Danube" located at 161 Ventura Blvd, Oxnard CA. Verizon Wireless has identified a 
significant gap in its wireless services along Ventura Fwy. and Vineyard Ave. and 
surrounding area. This area is currently served by telecommunications site 'Nyland' about 
1.0 miles NW of this location. As a result, coverage toward the center of the gap area is 
spotty and weak. 
Coverage is the need for expanded service often requested by our customers or 
emergency services personnel. While this initially meant providing coverage in 
vehicles, as usage patterns have shifted this now means improving coverage inside of 
buildings. 

Further, accelerated growth in voice and data usage by Verizon Wireless customers has 
increased the demand on these outlying facilities in a manner that compromises coverage 
at the fringes of their service areas and will lead to capacity exhaustion as early as 2015. 
Finally, new advanced wireless services (AWS) frequencies that are being placed in 
service by Verizon Wireless to meet capacity demands simply do not propagate the same 
distances of earlier generation technologies and require wireless facilities in closer 
proximity to customers than the existing facilities serving this area. Providing effective and 
reliable service/coverage to fill this gap is made difficult because of the topography and 
density of development in the area. 

Based on our experience with the network, if the antenna centerline is below nearby 
ground clutter; In this case the 36' existing building located on the property RF signals will 
be blocked by these obstacles. We use a prediction tool that considers the terrain, 
vegetation, building types, and cell site specifics to show predictions of the existing 
coverage and what we expect to see with a given cell site. The prediction models make 
some assumptions such as that the antennas are above the nearby ground clutter 
(Buildings and vegetation). Once the antennas fall below the ground clutter the models 
become inaccurate and cannot tell that specific trees or buildings are blocking the RF 
signal. At this site location, the existing buildings will block the signals significantly if we go 
below requested height. 

The proposed facility with a 40' Rad center of antennas is needed to gain the height above 
the 36' adjacent building. With the additional height, Rad Center 40', top of 

 



Antenna  44   and  the  top  of  the  tree  structure  47 ,  to  allow  for  aesthetic  tree  foliage;  this  
will  allow  for  the  antennas  to  propagate  over  the  existing  building.  With  a  Rad  center  
below  the  40   mark  the  building  would  significantly  block  necessary  coverage.    
  

  
  
  
The  proposed  
ameliorate   complications   introduced   by   the   locationally   dependent   nature   of   cell   sites.    
Eliminating  or  relocating  a  single  cell  site  from  the  network  can  lead  to  gaps  in  the  system  
and   prohibit   VZW   from   providing   uninterrupted   service   to   customers   in   the   defined  
coverage  area.    Further,  the  elimination  or  relocation  of  a  cell  site  will  most  often  have  a  

gn  changes  or  
modifications  to  the  network.  
  
  
  
Respectfully  submitted,  
  
Emran  Elyas  
Southern  California  RF  Engineering  Department  
Verizon  Wireless  
 



Confidential  and  proprietary  materials  for  authorized  Verizon  personnel  and  outside  agencies  only.  Use,  disclosure  or  
distribution  of  this  material  is  not  permitted  to  any  unauthorized  persons  or  third  parties  except  by  written  agreement. 

 
 
 
 
DANUBE Antenna Height  
Justification 
 161 Ventura Boulevard Oxnard, CA 93036 
September 10, 2018 
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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. 279247 
“Danube”) proposed to be located at 161 Ventura Boulevard in Oxnard, California, for compliance 
with appropriate guidelines limiting human exposure to radio frequency (“RF”) electromagnetic fields. 

LE"N=3$C"(2=II1#P(

Verizon proposes to install directional panel antennas on a tall pole to be sited next to the 
Public Storage facility located at 161 Ventura Boulevard in Oxnard.  The proposed operation 
will, together with the existing base station nearby, comply with the FCC guidelines limiting 
public exposure to RF energy; certain measures are recommended to comply with FCC 
occupational guidelines. 

-#"C1$*$'O(LE.&+=#"(231'/1#/+(

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 

Q"'"#1*(R1N$*$3P(S"T=$#"I"'3+(

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 
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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.   

G&I.=3"#(U&/"*$'O(U"3V&/(

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. 

2$3"(1'/(R1N$*$3P(<"+N#$.3$&'(

Based upon information provided by Verizon, including zoning drawings by Delta Groups 
Engineering, Inc., dated May 21, 2020, it is proposed to install twelve CommScope Model NHH-65C 
directional panel antennas on a new pole, configured to resemble a eucalyptus tree, to be sited on the 
east side of the three-story Public Storage facility located at 161 Ventura Boulevard in Oxnard.  The 
antennas would employ no downtilt and would be oriented in groups of four toward 30°T, 140°T, and 
250°T.  The maximum effective radiated power in any direction would be 18,000 watts, representing 
simultaneous operation at 5,790 watts for AWS, 5,070 watts for PCS, 3,600 watts for cellular, and 
3,540 watts for 700 MHz service.  

Two options are proposed for siting location and pole height:  Option A is a 44-foot steel pole* sited at 
the southeast corner of the building with antennas at an effective height of about 40 feet above ground, 
and Option B is a 74-foot pole† at the east side of the building, about 49 feet north of the southeast 
corner, with antennas at an effective height of about 70 feet above ground.   

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
* Foliage atop the pole puts the overall height at 47 feet. 
† Foliage atop the pole puts the overall height at 77 feet. 
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Located within view screen enclosures high on the sides of the five-story office building at least 
400 feet to the northwest are similar antennas for use by another wireless carrier, assumed for the 
limited purpose of this study to be AT&T Mobility, with transmitting facilities as follows: 

 Service Maximum ERP Antenna Model Downtilt Height  
AWS 2,100 watts Andrew SBNH-1D6565A 2° 50 ft 
PCS 5,300 Andrew SBNH-1D6565A 2 50 
Cellular 1,600 Andrew SBNH-1D6565A 4 50 
700 MHz 1,000 Andrew SBNH-1D6565A 4 50 

23=/I(J"+=*3+(

For a person anywhere at ground, the maximum RF exposure level due to the proposed Verizon 
operation by itself is calculated to be, for Option A, 0.11 mW/cm2, which is 12% of the applicable 
public exposure limit, and for Option B, 0.033 mW/cm2, which is 3.7% of the applicable public limit.  
The maximum calculated cumulative level at ground, for the simultaneous operation of both carriers, 
is 14% and 5.0% of the public limit, for Options A and B, respectively.  The maximum calculated 
cumulative level on the roof of the nearby building exceeds the FCC limits under Option A, as shown 
in Figure 3; it does not exceed the limits under Option B.  The maximum calculated cumulative level 
at the second-floor elevation of any nearby residence‡ is 3.6% and 2.1% of the public exposure limit, 
for Options A and B, respectively.  It should be noted that these results include several “worst-case” 
assumptions and therefore are expected to overstate actual power density levels.   

J"K&LL"'/"/(G&L.*$1'K"(M"1+=#"+(

Option A 

It is recommended that the roof access hatch of the Public Storage building be kept locked, so that the 
Verizon antennas cannot be approached by unauthorized persons.  To prevent occupational exposures 
in excess of the FCC guidelines, it is recommended that appropriate RF safety training, to include 
review of the information in Figure 3, review of personal monitor use, and review of lockout/tagout 
procedures, be provided to all authorized personnel who have access to the roof or to the antennas, 
including employees and contractors of Verizon and of the property owner.  No access in the yellow-
shaded area or within 21 feet directly in front of the 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 boundary lines be marked on the roof with blue and yellow paint to identify the 
area within which exposure levels are calculated to exceed the FCC public and occupational limits, 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
‡ Located at least 130 feet to the east, based on photographs from Google Maps. 
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respectively, as shown in Figure 3.  It is recommended that explanatory signs§ be posted at the roof 
access hatch, on the roof, at the boundary lines, and on the pole at or below the antennas, readily 
visible from any angle of approach to persons who might need to work within that distance.  

Option B 

Due to their mounting location and height, the Verizon antennas would not be accessible to 
unauthorized persons, and so no measures are necessary to comply with the FCC public exposure 
guidelines.   

Both Options 

It is presumed that Verizon will, as an FCC licensee, take adequate steps to ensure that its employees 
or contractors receive appropriate training and comply with FCC occupational exposure guidelines 
whenever work is required near the antennas themselves. 

G&'K*=+$&'(

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 161 Ventura Boulevard in Oxnard, 
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.  For 
Option A, locking the roof access hatch is recommended to establish compliance with public exposure 
limits, and training authorized personnel, marking roof areas, and posting explanatory signs are 
recommended to establish compliance with occupational exposure limits. 

N=3O&#+O$.(

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 
June 22, 2020 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
§ 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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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

Frequency (MHz)

©
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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 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. 

A2)?(".2*4.  
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
!!BW

!
0.1!Pnet
"!D !h

,  in mW/cm2, 

and for an aperture antenna, maximum power density   Smax  =   
0.1 ! 16 ! " ! Pnet

# ! h2 ,  in mW/cm2, 

         where !BW =  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  
" =  aperture efficiency (unitless, typically 0.5-0.8). 

The factor of 0.1 in the numerators converts to the desired units of power density.  

")?(".2*4.    
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 !" !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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Calculated RF Exposure Levels for Option A
(All Levels Less Than FCC Public Limit for Option B)
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Recommended Compliance Measures for Option A

 2020c

Notes:  See text.
Base drawings by Delta Groups Engineering, Inc., dated May 21, 2020.
Calculations performed according to OET Bulletin 65, August 1997.
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To have ample clearance from the roof, we need to have
a at the alternative tower location.

Antenna  Model: NHH-­‐65C-­‐R2B Clearace  from  roof  to  bottom  of  Antenna  (X) 30'-­‐0"
Antenna    Size: 8-­‐0' Set  Back  from  Antenna  to  Edge  of  the  roof  (Y) 116'-­‐0"
Vertcial  Beamwidth 9 Parapet  Height  (AGL) 36-­‐0'
Half  Vertical  Beamwidth 4.5 Minimum  RAD  Center 70'-­‐0"
Maximum  Downtilt 10 Tip  of  Antenna 74'-­‐0"

14.5

Antenna  Information tan
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