
 

Community Services Department 

Planning and Building 

SPECIAL USE PERMIT 
(see page 7) 

SPECIAL USE PERMIT FOR GRADING 
(see page 9) 

SPECIAL USE PERMIT FOR STABLES 
(see page 12) 

APPLICATION 

 
 

Community Services Department 
Planning and Building 

1001 E. Ninth St., Bldg. A 
Reno, NV 89512-2845 

Telephone:  775.328.6100 















 1  

Incline Partners LLC 
 

Incline Village Communications Site 
 

Special Use Permit Application 
Supplemental Information 

 
 
Section 1: 
 
Incline Partners, LLC (“Incline Partners”) seeks a Special Use Permit from Washoe 
County Planning to allow the construction of a communication facility on a 8078 square 
foot parcel of land within the Washoe County General Commercial (“GC”) zone within 
Incline Village, Nevada.  The proposed facility would contain a multi-carrier one hundred 
twelve (112) foot communications monopole designed as a “stealth” tree pole, and as a 
collocation facility, engineered to hold up to four (4) carrier’s antenna arrays on one (1) 
new site.  This facility will greatly enhance wireless phone and data coverage within 
commercial and urban zoning areas of Incline Village.  Currently there is poor to no 
wireless phone and/or data service or other emergency phone service along this main 
corridor in Incline Village centered near the intersection of Tahoe Boulevard (Highway 
28) and Village Drive, particularly as you head south and west from that location. 
 
As shown on the drawings included with this application, the facility will be located near 
the center of the subject property, approximately 30 feet west of the easterly parcel line 
bordering Village Drive. 
 
Wireless Communication Facilities are addressed in Article 324 of the Washoe County 
Development Code.  Section 110.324.50 governs the development standards and 
subsection (e)(1) governs “Monopole Antennas” and states that “Antennas shall be 
allowed with a special use permit in …General Commercial.. zones. … Antennas shall be 
limited to the building standard height for an allowed main structure plus up to ten (10) 
fee above that height. 
 
Table 11.406.05.1 contains the Density/intensity Standards including allowed building 
heights and state that for the General Commercial zone the height is 80 feet.  This would 
allow the height in the General Commercial zone of a Monopole Antenna to be 80 feet 
plus 10 feet, or a total of 90 feet. 
 
Section 110.324.50 (e)(3) allows an additional 25 percent pole height if the monopole is a 
“stealth design” including a “tree or other proposed camouflaged design compatible with 
the surrounding area”. 
 
125 percent of 90 feet brings the allowable height to 112.5 and accordingly the pole was 
originally designed to be be 112 feet.  The current height stands at 117 feet including the 
112 foot monopole, plus additional branches extending the total height to 117 feet.  
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TRPA planners suggested the height increase in order to make the monopine more “tree-
like” at the top. 
 
In order to approve a height above 112 feet, we have been told by Washoe County 
Planning that a “minor deviation of standards” would allow a height increase up to 10 
percent higher than the allowable height, which would justify a total height of 117 feet. 
 
Just by way of comparison, the Verizon monopine located at the Incline Village 
Executive Golf Course is a total height of126 feet. 
 
The monopole proposed is described under Section 110.324.45(j) of the Code and 
requires that the applicant certify that there are no alternatives under categories (a), (b), 
and (c) of that section, which describes façade-mounted antennas, rooftop mounted 
antennas and collocations.  Applicant certifies that none of these types of facilities are 
available anywhere in Incline Village which would cover the area proposed for wireless 
coverage by this proposal, particularly since TRPA regulations do not allow buildings in 
excess of 26 feet. 
 
Section 110.324.50(e)(5) states that “To the extent possible, monopole mounted antennas 
shall be placed in a manner that either natural features, built features or a combination of 
both provide a complete background to the antenna and monopole as seen from the 
nearest roadway or occupied structure.” 
 
Section 110.324.50(e)(7) states that “A monopole mounted antenna shall be of a color 
that blends with the background. Reflective materials are prohibited.” 
 
 Section 110.324.50(e)(8) states :  “To the extent possible, a monopole shall be designed 
to replicate existing structures and natural features/vegetation in the immediate vicinity.” 
 
The monopole has been designed as a “monopine” so that the natural forest will be the 
background, the color will be determined by TRPA to blend with the surrounding 
environment. 
 
Section 110.324.50(e)(9) states:  “Fencing shall be erected around the monopole. In lieu 
of fencing, the monopole shall be secured with a commercial anti-climb device. The 
installation of the anti-climb device or security fencing shall assure the facility is 
protected from climbing by unauthorized persons.” 
 
The proposed fence around the tower compound will be six foot tall, cyclone fencing 
with barbed wire and wood-colored synthetic slats to match existing forest per 
recommendations from TRPA. 
 
Section 110.324.50(h) states:  Setbacks. All wireless communication facilities shall be 
erected in accordance with the setback requirements of the regulatory zone in which they 
are located (see Table 110.406.05.1, Standards).  The setback standards for the GC zone 
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under Table 110.406.05.1 are 10 feet side, 10 feet front, and 10 feet rear and the tower 
compound was designed to accommodate these setbacks. 
 
The new monopine will hold up to four (4) antenna mounts located at various heights 
between approximately 65 feet and 112 feet. Each antenna mount will allow for up to 
four (4) panel type antennas on each of three (3) separate sectors facing approximately 
120° apart.  Upon completion of leases with carriers, the actual mounting position and 
heights will be finalized and will be shown on building permit drawings.  A 1610 square 
foot fenced area will be developed with up to four (4) equipment shelters or equipment 
cabinet configurations located on up to four (4) concrete pads or raised platforms, with 
service lights that are only used during routine maintenance or emergency situations. 
 
Access to the project site will be from Village Drive utilizing a new access from Village 
Drive directly onto Parcel 11.  There will be no other vehicular use of the access road.  
Per Fire Department requirements, there is no requirement for a turnaround for fire 
vehicles due to the proximity to Village Drive.  The site will have a single UL2200 
certified 48kw standby diesel generator and one UL142 certified 210 gallon diesel fuel 
tank located within the fenced compound. 
 
Power and telephone to the facility will be dropped underground from the existing power 
pole located on Village Boulevard adjacent to Parcel 11 to the site. 
 
Section 4: 
 
The subject property is APN#: 132-221-11 and consists of 8078 square feet (0.185 acres) 
(hereinafter “Parcel 11”).  The parcel is within the jurisdiction of the County of Washoe, 
Nevada and within the boundaries of the Tahoe Regional Planning Agency.  The property 
is zoned general commercial under the Washoe County Zoning Ordinance.  The property 
is also located within the Incline Village Commercial Community Plan Area. 
 
The subject property currently has no electrical power, gas, telephone, cable television or 
sewer and no access to Village Drive other than through the adjacent Parcel 12. 
 
Incline Partners has secured a long-term lease of the project premises from the current 
landowner, KBS Ltd., a Nevada corporation.  KBS Ltd. also owns the adjacent property 
to the south, APN# 132-221-12 which presently contains a single structure built in 1966 
currently operating as a dental office (hereinafter “Parcel 12”). Parcel 11 contains some 
asphalt parking spaces which are used by the dental tenant and its patients for parking 
during business hours.  The remainder of Parcel 11 is vacant. 
 
The immediately surrounding area to the north and east is zoned commercial, the area to 
the west and south is zoned office/commercial. 
 
Incline Partners is locating this project within the general commercial zone in order to 
both provide adequate coverage in the Incline Village area and to locate the project as far 
as possible from residential uses to minimize the visual impact.  The parcel has abundant 
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trees which will provide cover and screening for the monopine.  Once built, the impact 
and intensity of the project will be low as the monopine is designed to replicate the 
existing tree coverage, and on-site traffic will be minimal, normally for routine 
maintenance or in case of emergency. 
 
The heights of the existing trees in and around Parcel 11 are in excess of 85 feet tall and 
the land slopes upwards towards Highway 28.  In order for a wireless carrier’s antenna 
array to maximize coverage of the target areas in all directions, the antennas must sit 
higher than the existing tree lines to perform at optimal levels.  Incline Partners has 
designed the site to accommodate up to four (4) carriers, and at the proposed height of 
112 feet, the initial two carriers will largely avoid the tree line, the additional two carriers 
will have some degradation of signal due to tree foliage, but that is to be expected in this 
heavily wooded area. 
 
Parcel 11 and the proposed facility is not visible from any of the identified Scenic 
Corridors or Scenic Recreation Areas in the vicinity with the exception of State Route 28, 
where the monopine will be minimally visible due to the tree canopy and distance from 
Route 28 to Parcel 11.  The measure of designing a monopine to match existing forest 
will mitigate any scenic impact.  (see attached photo simulations). 
 
Upon completion of construction, maintenance of carrier equipment will be necessary, 
meaning the site will be visited once or twice a month by a service technician for each 
carrier for routine maintenance, unless there is an emergency.  No additional parking 
spaces are needed at the project site for maintenance activities.  The site is entirely self-
monitored and alerts personnel to any equipment malfunction or breach of security. 
 
Because the facility will be un-staffed, there will be no regular hours of operation and no 
impact to existing traffic patterns.  No on-site water or sanitation services will be required 
as a part of this proposal. The standby diesel generator will operate in the event of an 
emergency power outage and scheduled testing and will meet or exceed the Washoe 
County noise regulations.  
 
Incline Partners has completed an Alternative Sites Analysis and map.  Incline Partners 
over the course of two years contacted the owners of thirteen (13) separate parcels within 
the area of the proposed facility.  Parcel 11 is the sole property that met project 
requirements in terms of space, avoidance of scenic corridors, coverage requirements and 
setbacks, and whose owner was interested in leasing space for the proposed facility.  In 
addition, due to building height restrictions within the TRPA jurisdiction, no collocation 
on a building is feasible. 
 
The proposed Incline Partners communication facility requires electrical power and 
telephone which as discussed above will be run underground to the site.  No nuisances 
will be generated by the proposed facility, nor will the facility injure the public health, 
safety, morals or general welfare of the community.  The proposed cellular and wireless 
technology is licensed by the Federal Communications Commission and does not 
interfere with any other forms of communication devices whether public or private. 
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Section 5: 
 
This facility will greatly enhance wireless phone and data coverage within commercial 
and urban zoning areas of Incline Village.  Currently there is poor to no wireless phone 
and/or data service or other emergency phone service along this main corridor in Incline 
Village centered near the intersection of Tahoe Boulevard (Highway 28) and Village 
Drive. 
 
This project will also enhance the ability of emergency responders in the event of 
emergency. Cellular coverage maps show service gaps in the area and existing facilities 
are not meeting service needs associated with increased wireless data needs. This project 
will provide additional facilities to meet service needs in the area. The additional 
facilities will provide improved wireless communication service in emergencies to help 
protect public health, safety, and welfare.  
 
(see attached coverage maps, both existing and with proposed site). 
 
Section 6: 
 
Parcel 11 and the proposed facility is not visible from any of the identified Scenic 
Corridors or Scenic Recreation Areas with the exception of State Route 28, where the 
monopine will be minimally visible due to the tree canopy and distance from Route 28 to 
Parcel 11.  The measure of designing a monopine to match existing forest will mitigate 
any scenic impact to neighboring properties.  Visual simulations were prepared for the 
project which demonstrates the structures will be minimally visible from State Route 28 
(attached).  The cell tower will resemble a tree of similar height and appearance to 
adjacent conifer trees in the immediate vicinity.  The monopine was modified to add faux 
bark to the bottom 40 feet of the pole and the branch pattern was varied per the request of 
TRPA to appear more realistic. 
 
The tower will not contain lights or generate noise that could be visible or heard outside 
the immediate vicinity of the monopine.  The monopine will resemble a tree of similar 
height and appearance to adjacent conifer trees in the immediate vicinity.  Applicant will 
submit final color and material samples for the equipment shelters/cabinets, monopine 
and slatted fence which will ensure there will be no significant impacts to scenic quality. 
The project will provide important wireless communication service in emergencies to 
protect public health, safety, and welfare. The ground level equipment shelter will remain 
secured by a chain link fence with forest-colored slats to reduce the potential for public 
access. The monopine tower is designed to simulate the appearance of a pine tree and 
integrate with the natural environment and the equipment compound will be hidden from 
view behind a six foot tall cyclone fence with barbed wire and wood-colored synthetic 
slats to match existing forest.    
 
Surrounding trees and mountainous topography cause signal degradation.  Wireless 
antennas need to be located at a height above surrounding trees and topography to 
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transmit and receive wireless signals requiring greater maximum height than otherwise 
provided for in Chapter 37. The proposed stacked antenna configuration will ensure the 
antennas are located within the monopine’s branches to achieve a more realistic tree 
appearance.   
 
The project will not have an adverse impact on applicable air and water quality standards 
for the Region.  
 
Section 7: 
 
We request that the landscaping requirement be waived, the TRPA staff has insisted that 
the area be kept in a native state.  There will be parking as shown on the attached plans 
which will only be used during infrequent site visits by carrier personnel.  No lighting is 
proposed for the tower, the only signage will be in accordance with FAA and FCC 
requirements relating to RF exposure and ownership. 
 
Attached to this Project Description are the following additional submittal requirements: 
 
1)  A vicinity map showing the proposed facility’s location with the Incline Village 
Commercial Community Plan area. 
 
2)  Visual photo simulations showing the proposed structure as it would be seen from 
surrounding properties that may be visually impacted by the structure, including but not 
limited to surrounding rights-of-way. 
 
3)  Alternative Sites Analysis 
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Required Finding:  
 
Section 110.324.60 Wireless Communication/Cellular Facilities Permitting 
Requirements. 
 
 (a) Information Required Prior to Issuance of Any Permit. In addition to the 
requirements of the Building and Safety Department, the following information must be 
provided to the Department of Community Development before any permit can be issued 
for the construction and installation of a wireless communication/cellular facility:  
 
(1) Site plan.  
 
(attached) 
 
(2) If the wireless facility is not within the County’s preferences identified in subsections 
(a) through (c) of Section 110.324.45 (facade mounted, rooftop mounted or collocation 
on existing facility), a justification as to why these were either not available or not 
chosen.  
 
(stated above under Section 1) 
 
(3) Map identifying alternate sites that were considered by the applicant, with a 
justification by a competent professional for the requested site.  
 
(attached). 
 
(4) Type of antenna and support structure.  
 
(shown on attached drawings) 
 
(5) Exact location of antenna and support structure.  
 
(shown on attached drawings) 
 
(6) Exact location of equipment shelter and/or cabinet.  
 
(shown on attached drawings) 
 
(7) Height of antenna and horizontal width of supporting mechanism for antenna system.  
 
(shown on attached drawings). 
 
(8) Whether antenna is being collocated.  
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(new facility designed for collocation) 
 
(9) Whether antenna and equipment shelter/cabinet is being codeveloped.  
 
(Incline Partners sole developer but soliciting subleases from all wireless carriers serving 
the area) 
 
(10) Siting and screening of antenna(s) to minimize visual impact.  
 
(discussed in Section 1, 2 and 4 above) 
 
(11) Copy of the Federal Communications Commission (FCC) license or construction 
permit.  
 
(Will obtain prior to construction) 
 
(12) Color palette.  
 
(to be determined in conjunction with TRPA preferences) 
 
(13) Certification by a competent professional that the facility complies with Federal 
Communications Commission regulations for radio frequency emissions and plan for 
periodic recertification of compliance.  
 
(RF Study included) 
 
(14) In the case of a request to locate in the public right-of-way, a certification that the 
facility meets all applicable requirements of Nevada and Washoe County for use of 
public right-of-way and a copy of the encroachment permit and lease agreement.  
 
(not applicable) 
 
(15) A minimum of eight (8) panoramic, true color photographs. The photographs must 
display the north, south, east and west views of the site and views of the adjacent 
properties. The Director of Community Development shall determine the final choice of 
color for the structure from a color palette submitted by the applicant. The color chosen 
shall blend with the background and surroundings and best meet the intent of this 
subsection. 
 
(TRPA has indicated they want to determine final colors) 
 
 (16) Landscape plans.  
 
(Waiver requested as TRPA requests native state be maintained). 
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(17) Property owner’s assurance shall be provided which includes a document signed and 
acknowledged by the property owner, accompanied by a recordation fee in the amount 
shown on the County Recorder’s fee schedule, assuring the removal of the wireless 
facility should the facility’s use be discontinued for twelve (12) months. The document 
shall include the property owner’s permission, under such circumstances, for the County 
to enter onto the property and remove the facility, if feasible, with the cost thereof to 
constitute a lien against the property. If such removal is not feasible, the County may 
obtain a court order requiring the removal. 
 
(to be submitted as a condition of approval). 
 
Section 110.324.75 Special Use Permit Required: Findings.  
 
Subsequent to review under Sections 110.324.40 through 110.324.70, monopole antennas 
and lattice towers shall require the issuance of a special use permit under the process 
enumerated in Article 810, Special Use Permits, subject to the findings enumerated 
below.  
 
(a) That the communications facility meets all the standards of Sections 110.324.40 
through 110.324.60 as determined by the Director of Community Development and/or 
his/her authorized representative;  
 
(discussed above) 
 
(b) That public input was considered during the public hearing review process; and  
 
(c) That the monopole or lattice tower will not unduly impact the adjacent neighborhoods 
or the vistas and ridgelines of the County. [Added by Ord. 1242, provisions eff. 7/23/04, 
amended by Ord. 1378, provisions eff. 8/1/08.] 
 
(as discussed above, impact has been mitigated) 
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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 Incline 
Partners, LLC, to evaluate the base station (Site Name “Incline Village”) proposed to be located at  
231 Village Boulevard in Incline Village, Nevada, for compliance with appropriate guidelines limiting 
human exposure to radio frequency (“RF”) electromagnetic fields. 

Executive Summary 

Incline Partners, LLC, proposes to install directional panel antennas on a tall pole, 
configured to resemble a tree, to be sited at 231 Village Boulevard in Incline Village.  The 
proposed operation will comply with the FCC guidelines limiting public exposure to RF 
energy. 

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 
FCC limit for exposures of unlimited duration to radio frequency energy for several personal wireless 
services are as follows: 

  Wireless Service Frequency Band Occupational Limit Public Limit     
Microwave (Point-to-Point) 5–80 GHz 5.00 mW/cm2 1.00 mW/cm2 
WiFi (and unlicensed uses) 2–6 5.00 1.00 
BRS (Broadband Radio) 2,600 MHz 5.00 1.00 
WCS (Wireless Communication) 2,300 5.00 1.00 
AWS (Advanced Wireless) 2,100 5.00 1.00 
PCS (Personal Communication) 1,950 5.00 1.00 
Cellular 870 2.90 0.58 
SMR (Specialized Mobile Radio) 855 2.85 0.57 
700 MHz 700 2.40 0.48 
[most restrictive frequency range] 30–300 1.00 0.20 

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.  A 
small antenna for reception of GPS signals is also required, mounted with a clear view of the sky.  
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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 Incline Partners, LLC, including construction drawings by 
Streamline Engineering and Design, Inc., dated March 9, 2018, it is proposed to install eighteen 
directional panel antennas for two wireless carriers on a 112-foot steel pole, configured to resemble a 
pine tree,* to be sited on the undeveloped parcel located at 231 Village Boulevard in Incline Village.  
For the limited purposes of this study, it is assumed that AT&T Mobility and Verizon Wireless will 
operate from this site with the following transmitting facilities: 

Operator Service Maximum ERP Antenna Model Downtilt Height  
AT&T AWS 2,100 watts Andrew SBNHH-1D65B 10° 107 ft 
 PCS 5,300 Andrew SBNHH-1D65B 10 107 
 Cellular 1,600 Andrew SBNHH-1D65B 14 107 
 700 MHz 1,000 Andrew SBNHH-1D65B 14 107 
Verizon AWS 12,030 CommScope NHH-65B 8 97 
 PCS 10,720 CommScope NHH-65B 8 97 
 Cellular 5,500 CommScope NHH-65B 12 97 
 700 MHz 5,370 CommScope NHH-65B 12 97 

It is also assumed that the antennas for both carriers would be oriented in groups of three at about 120° 
spacing, to provide service in all directions.  There are reported no other wireless telecommunications 
base stations at the site or nearby. 

																																																								
* Foliage atop the pole will increase the overall height to 117 feet. 
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Study Results 

For a person anywhere at ground, the maximum RF exposure level due to the proposed operations is 
calculated to be 0.033 mW/cm2, which is 6.0% of the applicable public exposure limit.  The maximum 
calculated level at the second-floor elevation of any nearby building† is 7.5% of the public exposure 
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.     

No Recommended Mitigation Measures 

Due to their mounting locations and height, the antennas would not be accessible to unauthorized 
persons, and so no mitigation measures are necessary to comply with the FCC public exposure 
guidelines.  It is presumed that the wireless carriers will, as FCC licensees, 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.     

Conclusion 

Based on the information and analysis above, it is the undersigned’s professional opinion that 
operation of the base station proposed by Incline Partners, LLC, at 231 Village Boulevard in Incline 
Village, Nevada, will comply with the prevailing standards for limiting public exposure to radio 
frequency energy and, therefore, will 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.  

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, 2019.  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 25, 2018 

																																																								
† Including the residences located at least 300 feet away, based on photographs from Google Maps. 
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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/cm2)

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/ f2

3.0 – 30 1842/ f 823.8/ f 4.89/ f 2.19/ f 900/ f2 180/ f2

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.



RFR.CALC™ Calculation Methodology

Assessment by Calculation of Compliance with FCC Exposure Guidelines

Methodology
Figure 2

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
��BW

�
0.1� Pnet
� �D2 � 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 the antenna, in degrees, and
Pnet =  net power input to the antenna, in watts,

D =  distance from antenna, in meters,
h =  aperture height of the 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.  

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 �� �D2 ,  in mW/cm2,

where ERP =  total ERP (all polarizations), in kilowatts,
RFF =  relative field factor at the direction to the actual point of calculation, and

D =  distance from the center of radiation to the 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 has been built into a proprietary program that calculates, at each location
on an arbitrary rectangular grid, the total expected power density from any number of individual
radiation sources.  The program also allows for the description of uneven terrain in the vicinity, to
obtain more accurate projections.
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