Board of Adjustment Staff Report

Meeting Date: February 4, 2016

Subject: Special Use Permit Case Number SB15-005
Applicant: Verizon Wireless
Agenda Item Number: 8D

Project Summary: To construct a new wireless facility consisting of a 56 foot
monopole utilizing a stealth design disguised as a pine tree and
associated ground equipment

Recommendation: Approval with conditions

Prepared by: Chad Giesinger, Senior Planner
Planning and Development Division
Washoe County Community Services Department

Phone: 775.328.3626
Email: cgiesinger@washoecounty.us
Description

Special Use Permit Case Number SB15-005 (Verizon Arrowcreek) — Hearing, discussion,
and possible action to approve the construction of new wireless cellular facility consisting of a
56 foot high monopole utilizing a stealth design disguised as a pine tree with 3 sectors, each
with two 8’ tall antennas per sector for a total of 6 antennas, 9 remote radio units (RRU),
associated outdoor equipment cabinets, and a 48kw stand-by backup diesel generator, all
enclosed within a fenced 30’ x 30’ lease area.

e Applicant: Epic Wireless, dba Verizon Wireless
c/o Buzz Lynn

e Property Owner: Rosemary Melarkey

e Location: 5849 Melarkey Way

e Assessor’s Parcel Number: 150-250-04

o Parcel Size: 5 acres

e Master Plan Category: Rural (R)

e Regulatory Zone: High Density Rural (HDR)

e AreaPlan: Southwest Truckee Meadows

e Citizen Advisory Board: South Truckee Meadows/Washoe Valley

e Development Code: Authorized in Article 324 Communication
Facilities; and Article 810, Special Use Permits

e Commission District: 2 — Commissioner Lucey

e Section/Township/Range: Section 26, T18N, R19E, MDM,

Washoe County, NV

Post Office Box 11130, Reno, NV 89520-0027 — 1001 E. Ninth St., Reno, NV 89512
Telephone: 775.328.3600 — Fax: 775.328.6133
www.washoecounty.us/comdev SB15-005

VERIZON WIRELESS (ARROWCREEK)
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Special Use Permit

The purpose of a Special Use Permit is to allow a method of review to identify any potential
harmful impacts on adjacent properties or surrounding areas for uses that may be appropriate
within a regulatory zone; and to provide for a procedure whereby such uses might be permitted
by further restricting or conditioning them so as to mitigate or eliminate possible adverse
impacts. If the Board of Adjustment grants an approval of the Special Use Permit, that approval
is subject to Conditions of Approval. Conditions of Approval are requirements that need to be
completed during different stages of the proposed project. Those stages are typically:

e Prior to permit issuance (i.e., a grading permit, a building permit, etc.).
o Prior to obtaining a final inspection and/or a certificate of occupancy on a structure.
o Prior to the issuance of a business license or other permits/licenses.

e Some Conditions of Approval are referred to as “Operational Conditions.” These
conditions must be continually complied with for the life of the business or project.

If the Board of Adjustment denies the Special Use Permit, no Conditions of Approval are
issued. However, a written decision stating the reasons for denial must be issued pursuant to
NRS 707.575-585 and related legal provisions.
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VICINITY MAP

Verizon Wireless Arrowcreek
APN 150-250-04
5849 Melarkey Way

Source: Planning and Development

Date: September, 2015
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Public Notice

NRS 278.315 and Washoe County Chapter 110 (Development Code), Article 810, Special Use
Permits, require a minimum 500 foot notice radius from the subject parcel and notice of the
public hearing to a minimum of 30 separate property owners. The notices must be mailed at
least 10 days prior to the public hearing date.

Notification of Special Use Permit Case Number SB15-005 was mailed on December 24, 2015.
Parcels located within a 500 foot radius of the subject parcel were noticed, but due to the size
of the parcels in this area, this distance did not result in the identification of 30 separate
property owners. Therefore staff selected additional parcels in the vicinity to notify, focusing on
developed residential parcels, to satisfy the required 30 separate property owners. The notice
advised of the tentatively scheduled February 4, 2016, public hearing date before the Washoe
County Board of Adjustment (BOA) and of the January 14, 2016, South Truckee
Meadows/Washoe Valley Citizen Advisory Board (STM/WV CAB) meeting where the proposal
was discussed. All notices included a telephone number and email address for the assigned
staff planner (see Exhibit A).

PROJECT EVALUATION

Background

The applicant, Verizon Wireless, is requesting a Special Use Permit to allow the construction of
a wireless communications facility in the Timberline Wildland Transition Suburban Character
Management Area of the Southwest Truckee Meadows Area Plan. The application proposes a
fifty-six (56) foot monopole utilizing a stealth design disguised as a pine tree with 3 sectors,
each with two 8’ tall antennas per sector for a total of 6 antennas, 9 remote radio units (RRU),
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associated outdoor equipment cabinets, and a 48kw stand-by backup diesel generator, all
enclosed within a fenced 30’ x 30’ lease area. The project site is located on a residentially
developed 5-acre parcel in the Mount Rose fan area just west of the Saddlehorn Subdivision
and south of the Arrowcreek golf course in between Thomas and Whites Creeks (see Vicinity
Map on page 4). The subject parcel is primarily surrounded by large lot residential parcels
accessed by dirt roads with a large open space parcel immediately adjacent to the north. The
nearest dwelling to the proposed cellular facility (other than the existing dwelling on the subject
property) is approximately 173 feet away.

As evidenced by previous applications for new cell towers in the vicinity, Verizon Wireless is
seeking to increase coverage and capacity in the area north of Highway 431 and west of
Interstate 580. Verizon claims that a new tower is needed in this particular location to help
alleviate an area of poor coverage within the surrounding service area that causes reoccurring
lost calls, ineffective service, and slow data speeds. The proposed site would provide coverage
to the Mount Rose fan area, including Arrowcreek, Saddlehorn, and the Mount Rose Highway
corridor. While the proposed cell tower is intended to improve coverage and substantially
increase data capacity in the target area, the applicant is not claiming a “significant gap” in
coverage and is not utilizing the provisions of Washoe County Code (WCC) Section
110.324.55.

The proposed wireless communication facility would be located approximately 130 feet off
Melarkey Way, which is a dirt/gravel road that provides primary access to the subject property.
The fenced perimeter of the site would be located approximately 115 feet from the edge of
Melarkey Way, 93 feet from the eastern property line, 204 feet from the western property line,
and 513 feet from the northern property line. The site is not within the Mount Rose Highway
scenic corridor and is not within 1,000 feet of any public trail.

The subject parcel is zoned High Density Rural (HDR), which requires a 30 foot building
setback from front and rear property lines and a 15 foot side yard setback. Communication
facilities are allowed in the HDR zone subject to approval of a Special Use Permit by the BOA
and compliance with certain location and height requirements. The proposed location of the
monopole satisfies the required building setbacks.

Ridgelines, Slopes, and Visual Impact

The proposed monopole does not affect any significant ridgelines or slopes. The project site is
located in a relatively flat area of the moderately sloping alluvial fan that characterizes the area.
There is approximately 2 to 4 feet of downslope fall across the 30’ x 30’ project site pad (see
graphic on the next page). While the applicant proposes to disguise the monopole as a pine
tree, the site will nevertheless be clearly visible to surrounding residents as it will be
substantially taller than any other existing pine trees in the vicinity. Based on the site plan
provided, it appears the tallest existing ornamental pine tree on the site is approximately 27
feet high. The proposed monopine tower will be 56 feet high, roughly twice as tall as nearby
trees (see attached photo simulations in Exhibit B).

The pole portion of the monopine will be approximately 2 feet in diameter and will be painted
flat brown. The faux branches will begin at a height of 20 feet up the pole and will extend 5
feet above the top of the pole to ensure screening of the antenna arrays. The branches will
extend horizontally to a circumference of approximately 15 feet at the lowest branches. The
associated ground equipment will be screened from view by a slatted 6 foot chain link fence
surrounding the 30’ x 30’ lease area.
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: Approximate Project
%] Location Y
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Closer view of site and existing vegetation — looking west down Melarkey Way

Utilities, Access, and Grading

Electric power and telecommunication utilities to service the proposed project are available at
the subject property line. The utility lines will be placed underground and will be extended from
Melarkey Way up to the project pad site through a new 15 foot combined utility and access
easement. The site will be accessed directly from Melarkey Way through the subject property.
Due to the topography of the site, minimal grading will be necessary for the project site pad.
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Operation and Maintenance, Lighting, and Landscaping

The wireless communications facility would be unmanned, except for bi-monthly maintenance
visits that would occur during normal business hours. The site will include one parking space
within the fenced pad area suitable for a maintenance vehicle. The entire pad site will be
screened from view by a 6 foot tall chain link security fence with tan colored slats. The tower,
antennas, and ground equipment will be finished in non-reflective, neutral colors to blend into
the surrounding landscape. A backup generator will be installed to provide emergency power
to the facility, but will only operate for short durations during bi-weekly maintenance checks or
during emergency power outages. Noise generated by the facility, to include running of the
back-up generator, will be minimal (less than 63 dBA at 23 feet away) and will not impact
surrounding properties or uses.

One down shielded sensor light would be placed on the outside of the equipment shelter and
one small sign with Verizon’s name and contact information would be attached to the fence that
encloses the facility. The applicant has submitted a Director’s Modification application to waive
required landscaping. Directors’ Modification applications are processed separately through
and administrative review with a decision rendered by the Director of the Planning and
Development Division. The applicant argues that landscaping in this instance is unnecessary
due to the site being located in a low traffic volume setting (set more than 100 feet off a dirt
road), proposed screening, and difficult site conditions regarding climate, exposure, soil
characteristics, and lack of readily available irrigation.

Collocation Potential and Construction

The applicant states that the facility has been designed in a manner that would allow for future
collocation. The application states: “the land lease provides sufficient space for additional
service providers, and the tower and its foundation are designed for future equipment. This
tower will eliminate the need for multiple towers within the same general vicinity as it has been
designed to accommodate up to (2) carriers and their associated ground equipment.”
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The applicant estimates a single phase of construction lasting about 6-8 weeks. The
construction crew would range from 2 to 10 individuals. Building permits will need to be
processed and approved prior to any construction activity, which could extend the proposed
construction timeline.

Antenna Height

The proposed 56 foot height of the tower is allowed by code. Per WCC Section 110.324.50(e),
antennas proposed in the Rural Residential regulatory zones are limited to the building
standard height for an allowed main structure plus up to ten feet above that height. The
building standard height for an allowed main structure in the High Density Rural regulatory
zone is 35 feet. Therefore, a base height of 45 feet is automatically allowed by code, but
because the project is utilizing a “stealth design” (i.e. a monopine), the project is entitled by
code to add an additional 25% of pole height to the overall height. Doing the math, 25% of 45
feet allows an additional 11.25 feet of height for a total allowed height of 56.25 feet at this
location.

Alternative Sites Considered

Verizon's feasibility study included an analysis of alternate sites, as listed below, which were
not chosen over the proposed site. These alternative sites were rejected for a variety of
reasons, including a lack of collocation options in the target area (that would meet service
objectives), topography/height considerations, and lack of interest from contacted property
owners in executing a lease/use agreement. Only sites that potentially met County regulations
for a new monopole were analyzed. The following locations were investigated but not selected:

1) The Truckee Meadow Water Authority (TMWA) water tank is in the vicinity. TMWA
was unwilling to come to terms with Verizon Wireless. Verizon Wireless made
multiple attempts on a number of previous projects and TMWA does not have a
working relationship with wireless companies (especially Verizon).

2) Washoe County was called and emailed by Verizon Wireless on a few different
occasions for a new tower site on the County’s property to the north of the proposed
site but County staff did not respond with any interest or disinterest. No dialog is
considered disinterest by Verizon Wireless after repeated requests.

3) Most other properties in the area were new residential developments (the area
requiring service) which would not allow wireless facilities within their subdivisions.

4) Other residential properties were contacted along Bellhaven Lane and Melarkey
Way with no returned interest.

5) The Fire Station at the corner of Arrowcreek Pkwy. and Thomas Creek Rd. was too
low in elevation to serve the communities in the foothills due to the height
restrictions required by the County.
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Radio Frequency and Environmental Impacts

Under federal law [47 U.S.C. 332 (c) (7) (B) (iv)], if the proposed telecommunications facility
complies with FCC regulations, this Board cannot regulate its placement, construction, and
modification based on the potential environmental effects of radio frequency emissions. Under
state law [NRS 707.575 (4)] this Board “shall not consider the environmental effects of radio
frequency emissions” in rendering a decision of approving or denying this special use permit.

A “Radio Frequency - Electromagnetic Energy (RF-EME) Compliance Report” (see Exhibit C,
Project Application), was submitted with the application which summarizes the results of FR-
EME modeling in relation to relevant Federal Communications Commission RF-EME
compliance standards for limiting human exposure to RF-EME fields. The report concludes that
there are no areas in front of the Verizon antennas that exceed the FCC standards for
occupational or general public exposure. A certification of qualifications of the person who
prepared this report is included at the back of the RF-EME compliance report.

Nevada Revised Statutes (NRS) and United States Code (USC)

The proposed stealth monopole is a “communications facility” under WCC Chapter 110, Article
324, and a “facility for personal wireless service” under NRS 707.555 (NRS Chapter 707,
Telecommunications) and the Federal Telecommunications Act of 1996 (TCA). This special
use permit is guided by NRS 707.550 through 707.585 and 47 U.S.C. § 332 (¢) (7). The state
statute establishes standards and procedures for approving such wireless service facilities, and
federal law provides that when considering this application, this Board:

SB15-005
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1. Shall not unreasonably discriminate among providers of functionally equivalent
services (per the American Tower Corp. case cited above in the discussion of
“significant gap” analysis, unreasonable discrimination occurs if a provider is treated
differently from other similarly situated providers in terms of the structure,
placement, or cumulative impact of the facilities involved);

2. Shall not prohibit or have the effect of prohibiting the provision of personal wireless
services (see above analysis); and

3. Shall not regulate the placement, construction, and modification of personal
wireless service facilities on the basis of the environmental effects of radio
frequency emissions to the extent that such facilities comply with FCC regulations
regarding such emissions. (NRS 707.575 (4) also prohibits the consideration of
environmental effects of radio frequency emissions if the facility complies with FCC
regulations.) 47 U.S.C. 8 332 (c) (7) (C), defines “personal wireless services” as
commercial mobile services, unlicensed wireless services and common carrier
wireless exchange access services; and “personal wireless service facilities” as
facilities for the provision of personal wireless services.

Consistency with the Southwest Truckee Meadows Area Plan

Policy SW.2.2 requires site development plans in the Southwest Truckee Meadows
Planning Area to submit a plan for the control of noxious weeds. The plan should be
developed through consultation with the Washoe County Health District, the University
of Nevada Cooperative Extension, and/or the Washoe-Storey Conservation District.
Implementation of the control plan is on a voluntary compliance basis.

Staff Comment: The applicant has not submitted a plan for the control of noxious weeds and is
likely unaware of this policy requirement. Staff will craft a recommended condition of approval
to address this issue. Control of noxious weeds is particularly important at this site since it is
adjacent to open space lands owned by the county.

Policy SW.2.3 states that applicants obtaining special use permits shall be “required to
present their items to the Citizen Advisory Board (CAB) and submit a statement to staff
regarding how the final proposal responds to the community input received from the
CAB.”

Staff Comment: The applicant presented the project to the STM/WV CAB on January 14, 2016
as required by this policy. The CAB did not have any substantive input that required the
submittal of a formal response (or changes to the project) from the applicant. The CAB did
inquire about who would be responsible for maintaining the facility, but the applicant provided a
response which satisfied the CAB and required no further explanation. Staff is also proposing
conditions of approval that address required maintenance or repairs.

Policy SW.2.10 states “The impact of development on adjacent land uses will be
mitigated. The appropriate form of mitigation should be determined through a process
of community consultation and cooperation. Applicants shall be prepared to
demonstrate how the project conforms to this policy.”

Staff Comment: The applicant attended the STM/WV CAB to consult with the community and
listen to concerns. As mentioned above, the CAB did not have any substantive input that
required the submittal of a formal response (or changes to the project) from the applicant. The
CAB did inquire about who would be responsible for maintaining the facility, but the applicant
provided a response which satisfied the CAB and required no further explanation. The
applicant is also attempting to mitigate the impact of the facility on adjacent land uses by
utilizing a “stealth” design and disguising the tower as a pine tree.
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Policy SW.2.14 states “The approval of all special use permits and administrative
permits must include a finding that the community character as described in the
Character Statement can be adequately conserved through mitigation of any identified
potential negative impacts.”

Staff Comment: The character statement for the Southwest Truckee Meadows Area Plan
contains many references to maintaining the scenic qualities, wildlife habitat, open space,
natural resources, and recreational uses of the area. While the tower will be disguised as a
pine tree, it will stand out as the tallest tree or structure in the site vicinity, which includes
adjacent county owned open space. The applicant has few other options, though, to mitigate
the potential visual impact of the facility. Staff does not feel qualified to determine whether or
not the project adequately mitigates the potential negative impact to scenic resources. The
Board should consider and make such a finding in its deliberations. Recreational resources will
not be impacted by the project.

Policy SW.10.3 states “The granting of special use permits in the SWTM planning area
must be accompanied by a finding that no significant degradation of air quality will
occur as a result of the permit. As necessary, conditions may be placed on special use
permits to ensure no significant degradation of air quality will occur. The Department of
Community Development will seek the advice and input of the Air Quality Division of the
Department of Health in the implementation of this policy.”

Staff Comment: Staff will address this policy as a condition of approval and work with the Air
Quiality Division to determine compliance. The only air quality concern staff is aware of that is
relevant to the project is the bi-weekly testing of the backup power generator. It is highly
unlikely this activity would degrade overall air quality. Staff did not receive any comments from
the Air Quality Division as part of agency review.

Policy SW.11.1 states “Development proposals, with the exception of single family
homes and uses accessory to single family homes, within the Southwest Truckee
Meadows planning area will include detailed soils and geo-technical studies sufficient
to:

a. Ensure structural integrity of roads and buildings.

b. Provide adequate setbacks from potentially active faults or other hazards.

c. Minimize erosion potential.

d. Tentative subdivision maps must identify the locations of all active faults.”

Staff Comment: The applicant did not submit a geo-technical study with the application, likely
because of the lack of earthwork necessary to construct the project. Staff feels sufficient
information has been provided to comply with this policy and that a geo-technical study is not
necessary. Structural integrity and potential site hazards will be assessed at the time of
building permit processing.

South Truckee Meadows/Washoe Valley Citizen Advisory Board (STM/WV CAB)

The proposed project was presented by the applicant at the regularly scheduled STM/WV CAB
meeting on January 14, 2016. Staff was in attendance at this meeting and available to answer
guestions and take comments. A member of the board asked how (and by whom) the faux
monopine would be maintained. The applicant and property owner responded that they would
be responsible and diligent in addressing any damage to the monopine (staff is also proposing
a condition of approval to address this concern — see Exhibit D). Several members of the
public in attendance expressed support for the project and the potential for improved cellular
service. After taking public comment, the CAB voted unanimously to forward a
recommendation of approval to the Board of Adjustment.
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Public Comment

Staff did not receive any public comments from adjacent property owners that received mailed
notice, nor from the general public (other than at the STM/WV CAB meeting).

Reviewing Agencies

The following agencies received a copy of the project application for review and evaluation.
e Washoe County Planning and Development Division
e Washoe County Regional Parks and Open Space
o Washoe County Engineering and Capital Projects Division, Land Development
¢ Washoe County Health District,
o Air Quality Division
o Environmental Health Services Division and Vector Control
e Truckee Meadows Fire Protection District
e Regional Transportation Commission
The following agencies/departments provided comments and/or recommended conditions of
approval in response to their evaluation of the project application. A summary of each

agency’s comments and/or recommended conditions of approval and their contact information
is provided below.

e Planning and Development, Washoe County Planning and Development Division is
recommending approval of this application subject to conditions. In addition to the
standard/typical development conditions, staff is requesting that the applicant submit a
maintenance plan for the faux pine tree and submit a plan for noxious weed control.

Contact: Chad Giesinger, Senior Planner, 775.328.3626 cgiesinger@washoecounty.us

e Land Development, Washoe County Engineering and Capitol Project Division is
recommending that the applicant:

0 Submit a complete set of construction improvement drawings, including an on-site
grading plan, when applying for a building/grading permit. Grading shall comply with
best management practices (BMP’s) and shall include detailed plans for grading, site
drainage, erosion control (including BMP locations and installation details), slope
stabilization, and mosquito abatement. Placement or removal of any excavated
materials shall be indicated on the grading plan. All grading shall comply with WCC
Article 438, Grading Standards. Silts shall be controlled on-site.

0 The applicant shall provide permanent easements for the lease area, access and
utilities. A copy of the recorded easements shall be submitted to the Engineering
Division prior to issuance of a building permit.

o All existing and proposed easements shall be shown on the site and/or grading plan.
The County Engineer shall determine compliance with this condition.

Contact: Leo Vesely, 775.325.8032, lvesely@washoecounty.us

e Truckee Meadows Fire Protection District will approve permits for the facility with the
following conditions:

0 This project shall meet the requirements of WCC Chapter 60.

o Plans shall be submitted for review and approval for this project.
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Contact: Amy Ray, 775.326.6005, aray@washoecounty.us

Staff Comment on Required Findings

Following are required findings from WCC Article 810, Special Use Permits and Article 324,
Communication Facilities, and from Policy SW.2.14 of the Southwest Truckee Meadows Area
Plan, a part of the Washoe County Master Plan. All of these findings must be made to the
satisfaction of the Board before granting approval of the request. Staff has completed an
analysis of the special use permit application, has provided comment under each of the
following findings, and has determined that the proposal is in compliance with all of the
following findings, provided the recommended conditions of approval are met.

Findings from WCC Section 110.810.30 of Article 810, Special Use Permits

1. Consistency. That the proposed use is consistent with the action
programs, policies, standards and maps of the Master Plan and the
Southwest Truckee Meadows Area Plan.

Staff _Comment: The proposed facility does not conflict with the
objective/prescriptive based action programs, policies, standards, and maps of
the Master Plan and the Southwest Truckee Meadows Area Plan. Regarding
the more subjective action programs, policies, and standards of the Master Plan
and the Southwest Truckee Meadows Area Plan, such as maintaining the scenic
gualities of an area or conserving the Community Character, an argument could
be made that the project is either consistent or inconsistent, depending on one’s
point of view and interpretation of the evidence. The Board should make this
determination based on the evidence, discussions, and public testimony
provided at the public hearing.

2. Improvements. That adequate utilities, roadway improvements, sanitation,
water supply, drainage, and other necessary facilities have been provided,
the proposed improvements are properly related to existing and proposed
roadways, and an adequate public facilities determination has been made
in accordance with Division Seven.

Staff Comment: Staff finds that adequate improvements and facilities have been
provided to satisfy this policy. Adequate access and utility easements have
been proposed and utilities extended to the site will be placed underground. No
roadway improvements are necessary other than site specific improvements to
access the facility. Sanitation and water supply are not necessary for the
project. The Engineering division did not have any comments or concerns
relating to drainage.

3. Site Suitability. That the site is physically suitable for the type of
development and for the intensity of development.

Staff Comment: After conducting a site visit and analyzing the application, staff
finds that the site is physically suitable for the type and intensity of development
proposed. While this commercial venture is located on residential land, WCC
110.324.50(e) allows the proposed use subject to a special use permit. The
project appears to meet all applicable code requirements.

4. lIssuance Not Detrimental. That issuance of the permit will not be
significantly detrimental to the public health, safety or welfare; injurious to
the property or improvements of adjacent properties; or detrimental to the
character of the surrounding area.

Staff Comment: Provided the recommended conditions of approval are met, the
project will not be significantly detrimental to the public health, safety or welfare.
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In fact, it could be argued that approval of the facility will improve public health
and safety since emergency 911 service coverage will be enhanced. Whether
or not the facility is injurious to the property or improvements of adjacent
properties, or detrimental to the character of the surrounding area, is more
subjective and could be argued either way depending on one’s point of view.
There will undoubtedly be impacts to adjacent properties and surrounding
character, but given time and implementation of the conditions of approval,
these impacts may not rise to the level of being significantly detrimental.

Effect on_a Military Installation. Issuance of the permit will not have a
detrimental effect on the location, purpose or mission of the military
installation.

Staff Comment: There is no nearby military installation within 3,000 feet of the
proposed site.

Findings from WCC Section 110.324.75 of Article 324, Communication Facilities

1.

2.

3.

Meets Standards. That the wireless communications facility meets all the
standards of Sections 110.324.40 through 110.324.60 as determined by the
Director of the Planning and Development Division and/or his authorized
representative;

Staff Comment: The proposed wireless communications facility meets the
standards of WCC Sections 110.324.40 through 110.324.60 regarding such
standards as height, location, access, photo simulations, setbacks, etc.

Public Input. That public input was considered during the public hearing
review process;

Staff Comment: Public notification of Special Use Permit Case Number SB15-
005 was provided per code (notice was actually provided twice as the
application was initially delayed while additional materials were requested by
staff). The application was also reviewed by the STM/WV CAB at their January
14, 2016 meeting.

Impacts. That the wireless communications facility will not unduly impact
the adjacent neighborhoods or the vistas and ridgelines of the County.

Staff Comment: As mentioned previously, undue impacts to adjacent
neighborhoods are subjective and depend upon one’s point of view.
Surrounding property owners have not commented on the project or expressed
concerns. Staff has determined that the project does not impact any ridgelines
or significant vistas. The applicant is proposing a stealth design in the form of a
pine tree as encouraged by County Code, has met all other standards of Article
324 and appears to have made a good faith effort to mitigate impacts. Staff
defers to the Board regarding this finding.

Finding for Policy SW.2.14, of the Southwest Truckee Meadows Area Plan

1.

Impact on_the Community Character. The approval of all special use
permits and administrative permits must include a finding that the
community character as described in the Character Statement can be
adequately conserved through mitigation of any identified potential
negative impacts.

Staff Comment: As noted earlier in this staff report, this is subjective and
depends on one’s point of view. The character statement for the SWTM Area
Plan contains many references to maintaining the scenic qualities, wildlife
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habitat, open space, natural resources, and recreational uses of the area. While
the tower will be disguised as a pine tree, it will stand out as the tallest tree or
structure in the site vicinity, which includes adjacent county owned open space.
The applicant has few other options, though, to mitigate the potential visual
impact of the 56 foot tall cell tower. Staff does not feel comfortable determining
whether or not the project adequately mitigates the potential negative impact to
scenic resources, though the potential impacts do appear to be moderate. The
Board should consider and make such a finding in its deliberations.
Recreational resources will not be impacted by the project.

Recommendation

After a thorough analysis and review, Special Use Permit Case Number SB15-005 for Verizon
Wireless (Arrowcreek) is recommended for approval with conditions. Staff offers the following
motion for the Board’s consideration.

Motion

I move that, after considering the information contained within the staff report and the
information received during the public hearing, the Washoe County Board of Adjustment
approve, with the conditions included as Exhibit D in the staff report, Special Use Permit Case
Number SB15-005 for Verizon Wireless, being able to make the findings required by Washoe
County Code Section 110.810.30, Section 110.324.75, and the finding required by Policy
SW.2.14 of the Southwest Truckee Meadows Area Plan, a part of the Washoe County Master
Plan, for approval of Special Use Permits:

Findings from Section 110.810.30:

1.

Consistency. That the proposed use is consistent with the action programs,
policies, standards and maps of the Master Plan and the Southwest Truckee
Meadows Area Plan;

Improvements. That adequate utilities, roadway improvements, sanitation, water
supply, drainage, and other necessary facilities have been provided, the
proposed improvements are properly related to existing and proposed roadways,
and an adequate public facilities determination has been made in accordance
with Division Seven;

Site Suitability. That the site is physically suitable for a wireless
communications facility and for the intensity of such a development;

Issuance Not Detrimental. That issuance of the permit will not be significantly
detrimental to the public health, safety or welfare; injurious to the property or
improvements of adjacent properties; or detrimental to the character of the
surrounding area,

Effect on a Military Installation. That issuance of the permit will not have a
detrimental effect on the location, purpose or mission of the military installation;

Findings from Section 110.324.75:

1.

2.

Meets Standards. That the wireless communications facility meets all the
standards of Sections 110.324.40 through 110.324.60 as determined by the
Director of the Planning and Development Division and/or his authorized
representative;

Public Input. That public input was considered during the public hearing review
process; and
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3. Impacts. That the proposal will not unduly impact the adjacent neighborhoods
or the vistas and ridgelines of the County.

Findings from Policy SW.2.14, of the Southwest Truckee Meadows Area Plan:

1. Impact on the Community Character. That impact on the Community Character
can be adequately conserved through mitigation of any identified potential
negative impacts.

Appeal Process

Board of Adjustment action will be effective 10 calendar days after the written decision is filed
with the Secretary to the Board of Adjustment and mailed to the applicant, unless the action is
appealed to the Washoe County Board of County Commissioners, in which case the outcome
of the appeal shall be determined by the Washoe County Board of County Commissioners.
Any appeal must be filed in writing with the Planning and Development Division within 10
calendar days after the written decision is signed by and filed with the Secretary to the Board of
Adjustment, and mailed to the applicant.

xc: Applicant: Epic Wireless Group, Inc.
dba Verizon Wireless
Attn: Buzz Lynn
8700 Auburn Folsom Rd., Suite 400
Granite Bay, CA 95746

Property Owner: Rosemary Melarkey
5849 Melarkey Way
Reno, NV 89511
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Washoe County Development Application

Your entire application is a public record. If you have a concern about releasing
personal information, please contact Community Development staff at 775.328.6100.

Project Information Staff Assigned Case No.:

Project Name (commercial/industrial projects only):
"Arrowcreek" Verizon Wireless

Project Verizon Wireless proposes a new 56' tall monopine within a 30" x 30' fenced lease space to
Description: include (3) sectors with (2) a total of 6, 8' tall antennas per sector, (9) RRU-12 units,
Outdoor equipment cabinates, and a 48kw stand-by backup diesel generator.

Project Address: 5849 Melarky Way, Reno, NV 89511

Project Area (acres or square feet): 900 square feet

Project Location (with point of reference to major cross streets AND area locator):
5849 Melarky Way Between Stephens Road and Crested Wheat Way.

Assessor’s Parcel No(s): Parcel Acreage: Assessor’s Parcel No(s): Parcel Acreage:

150-250-04 5.004

Section(s)/Township/Range:

Indicate any previous Washoe County approvals associated with this application:
Case Nos. N/A

Applicant Information (attach additional sheets if necessary)

Property Owner: Professional Consultant:
Name: Rosemary Melarkey Name: Verizon Wireless c/o Epic Wireless (Andrew Lesa)
Address: 5849 Melarky Way Address: 8700 Auburn Folsom Road, Suite 400
Reno, NV Zip: 89511 Granite Bay, CA Zip: 95746

Phone:’7>-849-2357 Fax: Phone: 530-368-2357 Fax: 916-781-5927
Email: Email: andrew.lesa@epicwireless.net
Cell: Other: Cell: 530-368-2357 Other:
Contact Person: Rosemary Melarkey Contact Person: Andrew Lesa
Applicant/Developer: Other Persons to be Contacted:
Name: Verizon Wireless c/o Epic Wireless (Andrew Lesa) Name:
Address: 8700 Auburn Folsom Road, Suite 400 Address:

Zip: Zip:
Phone: 530-368-2357 Fax: Phone: Fax:
Email: andrew.lesa@epicwireless.net Email:
Cell: Other: Cell: Other:
Contact Person: Andrew Lesa Contact Person:

For Office Use Only

Date Received: Initial: Planning Area:
County Commission District: Master Plan Designation(s):
CAB(s): Regulatory Zoning(s):

SB15-005
EXHIBIT C


ALesa
Typewritten Text
Verizon Wireless c/o Epic Wireless (Andrew Lesa)

ALesa
Typewritten Text
8700 Auburn Folsom Road, Suite 400

ALesa
Typewritten Text
530-368-2357

ALesa
Typewritten Text
andrew.lesa@epicwireless.net

ALesa
Typewritten Text
Andrew Lesa


Special Use Permit Application
Supplemental Information

(All required information may be separately attached)

Chapter 110 of the Washoe County Code is commonly known as the Development Code. Specific
references to special use permits may be found in Article 810, Special Use Permits.

1. What is the type of project being requested?

Wireless Cellular Communications Facility

Verizon Wireless proposes a new 56' tall monopine within a 30' x 30" fenced lease space to
include (3) sectors with (6) 8' tall antennas per sector, (9) RRU-12 units, Outdoor cabinates
and a 48kw stand-by backup diesel generator.

2. What currently developed portions of the property or existing structures are going to be used with this
permit?

Melarky Way is the main road to the location.

3. What improvements (e.g. new structures, roadway improvements, utilities, sanitation, water supply,
drainage, parking, signs, etc.) will have to be constructed or installed and what is the projected time
frame for the completion of each?

Power and Telephone will be required to be brought to the facility site. A new 56' monopine will be
constructed as well as a 120" x 15" Wide Gravel Access Drive access road will be used by Verizon
Wireless as an access road for their proposed facility. Outdoor Cabinates and a 48kw stand-by backup
diesel generator. Total construction should take 6-8 weeks.
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4. What is the intended phasing schedule for the construction and completion of the project?

Single phase construction lasting between 6-8 weeks.

5. What physical characteristics of your location and/or premises are especially suited to deal with the
impacts and the intensity of your proposed use?

The existing site is relatively removed from adjacent development and is located on a hilltop. Both
characteristics are benefitial for Verizon Wireless to offer better coverage for customers while limiting
the impact to surrounding neighbors.

6. What are the anticipated beneficial aspects or effects your project will have on adjacent properties
and the community?

Verizon Wireless will be benefiting the surrounding community by offering better cell phone coverage
and higher data speeds. Enhanced cell phone coverage is not only benefitial for the safety of individuals
more reliant on cell phones but also promotes economic development through enhanced wireless services
provided to local businesses.

7. What will you do to minimize the anticipated negative impacts or effects your project will have on
adjacent properties?

The proposed location is near the north eastern corner of the parcel and setback 93' feet to the nearest property line.
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8. Please describe operational parameters and/or voluntary conditions of approval to be imposed on the
project special use permit to address community impacts:

The proposed telecommunications facility is an unmanned operation. Limited site visits are required for maintenance
purposes reducing the impact to the surrounding parcels.

9. How many improved parking spaces, both on-site and off-site, are available or will be provided?
(Please indicate on site plan.)

N/A, Unmanned facility.

10. What types of landscaping (e.g. shrubs, trees, fencing, painting scheme, etc.) are proposed? (Please
indicate location on site plan.)

No landscaping proposed. The monopine is to be stealthed to look like a pine tree similar to those near the site location.

11. What type of signs and lighting will be provided? On a separate sheet, show a depiction (height,
width, construction materials, colors, illumination methods, lighting intensity, base landscaping, etc.)
of each sign and the typical lighting standards. (Please indicate location of signs and lights on site
plan.)

Emergency contact signs to be displayed on the lease compound fencing. See Drawings.
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12. Are there any restrictive covenants, recorded conditions, or deed restrictions (CC&Rs) that apply to
the area subject to the special use permit request? (If so, please attach a copy.)

| O Yes | &% No |

13. Community Sewer

| O Yes | & No |

Community Water

|EIYes |>@ No |
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PROJECT SUPPORT STATEMENT
DEVEPLOMENT APPLICATION FOR VERIZON SITE “ARROWCREEK”
APN 150-250-04

5849 MELARKY WAY, RENO, NV 89511

INTRODUCTION

Verizon Wireless is seeking to improve communications service in the Reno Nevada region north of
Highway 431 and west of Interstate 580. Verizon would like to increase coverage and capacity in the
area by locating a new telecommunications facility in order to increase and improve coverage and
capacity for both current and potential customers. Additionally, this network development will increase
public safety within these areas and bring wireless service to areas that currently have poor capacity
service.

This tower will help alleviate an area of poor coverage within this service area, which causes reoccurring
lost calls, ineffective service, and slow data speeds. To remedy these problems, Verizon proposes to
develop a wireless facility at 5849 Melarky Way. The proposed location of the tower is set within an
unutilized portion of this parcel and will be designed to comply with Washoe County wireless design
guidelines. The proposed Verizon communications facility will be located within an 30’ x 30’ fenced
compound including: (1) proposed 10'x5' pad for a 48kw emergency standby generator, outdoor
equipment cabinets and a 56’ monopine that will accommodate (3) sectors with (2) antennas per sector,
(6) remote radio units (RRU’s) and (2) microwave dishes. The tower will also accommodate (1) future
carrier’s antenna centerline.

This unmanned facility will provide service to area travelers, residents and businesses 24 hours a day, 7
days a week. This site will also serve as a back up to the existing landline service in the area and will
provide improved mobile communications, essential to modern day commerce and recreation.

SAFETY BENEFITS OF IMPROVED WIRELESS SERVICE

Mobile phone use has become an extremely important system for public safety. Along roads and
highways without public call boxes, mobile phones are often the only means for emergency roadside
communication. Motorists with disabled vehicles (or worse) can use their phone to call in and request
appropriate assistance. With good cellular coverage along important roadways, emergency response is
just a phone call away. Furthermore, as a back up system to traditional landline phone service, mobile
phones have proven to be extremely important during natural disasters and other catastrophes.

Verizon has taken the responsibility for back-up service very seriously. As such, Verizon has incurred
increased expense to install a standby diesel generator at this facility to insure quality communication for
the surrounding community regardless of any disaster or catastrophe.

CONVENIENCE BENEFITS OF IMPROVED WIRELESS SERVICE

Modern day life has become increasingly dependent on instant communications. Whether it is a parent
calling their child, spouse calling a spouse, or general contractor ordering materials to the jobsite,
wireless phone service is no longer just a convenience. It has become a way of life and a way of
business.
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COMPLIANCE WITH COUNTY DEVELOPMENT STANDARDS

This project has been carefully designed to comply with applicable standards. Verizon Wireless is
requesting approval of their proposed facility with no landscaping. The location of the facility is in a
remote area approx. 125' from the nearest public right-of-way making it less visible to the public.
Additionally, the location of the facility is currently surrounded by spars if any natural vegetation. Any
proposed landscaping would have difficulty surviving due to the exposure to winds and extreme heat. As
the Wireless Facility is an unmanned facility that does not see much traffic to the site, it becomes difficult
and costly to find a solution for water and needed plant care to maintain any vegetation in dry arid areas.
Verizon Wireless is proposing to paint the tower a light brown to match the existing County Water Tank
and better blend with the natural hillside. Additionally, Verizon is proposing to use a natural stone
aggregate faced equipment shelter to better blend with the natural rocky surface of the hillside.

COMPLIANCE WITH FCC STANDARDS

This project will not interfere with any TV, radio, telephone, satellite, or any other signals. Any
interference would be against the Federal Law and would be a violation Verizon Wireless’ FCC License.
In addition, this project will conform to all FCC standards.

TECHNOLOGY AND CONSUMER SERVICES THE CARRIER WILL PROVIDE ITS CUSTOMERS

Verizon offers its customers multiple services such as, voice calls, text messaging, mobile email,
picture/video messaging, mobile web, navigation, broadband access. Wireless service enhances public
safety and emergency communications in the community. In rural areas such as the subject location,
cellular phone service can cover much larger geographic areas than traditional landline phone service.

FUTURE COLLOCATION OPPORTUNITIES

The proposed site has been designed to allow for future co-location opportunities with other carriers. The
land lease provides sufficient space for additional service providers and the tower and its foundation are
designed for future equipment. This tower will eliminate the need for multiple towers within the same
general vicinity as it has been designed to accommodate up to (2) carriers and their associated ground
equipment.

LIGHTING

Unless tower lighting is required by the FAA there will be no additional lighting.

NOISE

The standby generator will be operated for approximately 15 minutes per week for maintenance
purposes, and during power outages and disasters. The generator creates 63 dBA of sound at a distance
of 23 feet. 63 dBA is comparable to the level of sound generated by a normal conversation from 3 feet
away.

HAZARDOUS MATERIAL

A Hazardous Material Business Plan will also be submitted upon project completion, and stored on site
after construction
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ENVIRONMENTAL SETTING

Verizon Wireless is proposing to build a monopine tower to look like a natural pine tree to blend in with
the existing trees and the natural hillside.

MAINTENANCE AND STANDY GENERATOR TESTING

Verizon installs a standby diesel generator and batteries at many of its cell sites. The generator and
batteries serve a vital role in Verizon emergency and disaster preparedness plan. In the event of a power
outage, Verizon communications equipment will first transition over to the back-up batteries. The batteries
can run the site for a few hours depending upon the demand placed upon the equipment. Should the
power outage extend beyond the capacity of the batteries, the back-up generator will automatically start
and continue to run the site. This two state back-up plan is an extremely important component of Verizon
communications sites. Back-up batteries and generators allow Verizon communications sites to continue
providing valuable communications services in the event of a power outage, natural disaster or other
emergency.

A standby generator will be installed at the site to ensure quality and consistent coverage in the event of a
power outage or disaster. This generator will be run for approximately 15 minutes every other week for
maintenance purposes, and during power outages and disasters.

A technician will visit the site approximately twice a month to check the facility and perform any necessary
maintenance.

CONSTRUCTION SCHEDULE

The construction of the facility will be in compliance with all local rules and regulations. The typical
duration is two months. The crew size will range from two to ten individuals.

SB15-005
EXHIBIT C



Coverage Before

| .f_- ‘» i‘i‘ 0 . ',._.
L Y LI"F vl
!

-

r.

h

Session: SOUTH-RENO-NV
User: gianjun

Mon Jul 13 10:20:49 2015
State Plane - California |
Datum: NAD83

Center Lat: 39-22-11.17 N
Center Lon: 119-46-21.06 W

OO0
Sectorg WHZ
0 <D,
ST

W major_highway

M secondary_highway
M arterial_road

M collector_road

M light_duty_road

LTE RL OPL

7CL1

Clr: Operational Path Loss (dB)
W <=120
M <=133

Shaded Terrain

Scale: 1:100000

&

Miles

1 -

] VerizonNwireless
GeoPlan v6.7

Proprietary and Confidential

SB15-005
EXHIBIT C


ALesa
Typewritten Text
Coverage Before


Coverage After

%

Session: SOUTH-RENO-NV
User: gianjun

Mon Jul 13 10:21:27 2015
State Plane - California |
Datum: NAD83

Center Lat: 39-22-11.17 N
Center Lon: 119-46-21.06 W

Sectorg SMHZ O
5 %
S
@ major_highway
[ secondary_highway
[ collector_road
[ light_duty_road
LTE RL OPL
7CL1
Clr: Operational Path Loss (dB)
M <=120
O <=133

Shaded Terrain

Scale: 1:100000

E Miles

VverizoNvireless

GeoPlan v6.7

Proprietary and Confidential

SB15-005
EXHIBIT C



ALesa
Typewritten Text
Coverage After


Proposed Site Only

Session: SOUTH-RENO-NV
User: gianjun

Mon Jul 13 10:19:56 2015
State Plane - California |
Datum: NAD83

%p| Center Lat: 39-22-11.17 N
Center Lon: 119-46-21.06 W

Sectorg

B major_highway

M secondary_highway
M arterial_road

M collector_road

M light_duty_road

LTE RL OPL

7CL1

Clr: Operational Path Loss (dB)
W <=120

W <=133
| Shaded Terrain
Scale: 1:100000

Miles
1 verizonvireless

"'q GeoPlan v6.7
Proprietary and Confidential

SB15-005
EXHIBIT C


ALesa
Typewritten Text
Proposed Site Only


Verizon Wireless * Proposed Base Station (Site No. 288173 “Arrowcreek”)
5849 Melarky Way * Reno, Nevada

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. 288173
“Arrowcreek’) proposed to be located at 5849 Melarky Way in Reno, Nevada, 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, configured to resemble a
pine tree, to be located at 5849 Melarky Way in Reno. 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/cm?2
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.

Because of the short wavelength of the frequencies assigned by the FCC for wireless services, the
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Verizon Wireless * Proposed Base Station (Site No. 288173 “Arrowcreek”)
5849 Melarky Way * Reno, Nevada

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 Peek Site-Com, dated
June 15, 2015, it is proposed to install nine Andrew Model SBNHH-1D45C directional panel antennas
on a new 51-foot pole, configured to resemble a pine tree, to be sited east of the residence located at
5849 Melarky Way in Reno. The antennas would employ up to 7° downtilt, would be mounted at an
effective height of about 47 feet above ground, and would be oriented in groups of three toward
120°T, 210°T, and 300°T. The maximum effective radiated power in any direction would be
16,600 watts, representing simultaneous operation at 7,150 watts for AWS, 6,830 watts for PCS, and
2,620 watts for 700 MHz service; no operation on cellular frequencies is presently proposed from this
site. Also proposed to be located on the pole are two microwave “dish” antennas, for interconnection
of this site with others in the Verizon network. There are reported no other wireless

telecommunications base stations at the site or nearby.

Study Results

For a person anywhere at ground, the maximum RF exposure level due to the proposed Verizon
operation, including the contribution of the microwave antennas, is calculated to be 0.027 mW/cm?2,
which is 3.0% of the applicable public exposure limit. The maximum calculated level at the second-
floor elevation of any nearby residence” is 4.8% 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.

* Located at least 100 feet away, based on aerial photographs from Google Maps.
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Verizon Wireless * Proposed Base Station (Site No. 288173 “Arrowcreek”)
5849 Melarky Way * Reno, Nevada

No Recommended Mitigation Measures

Due to their mounting location and height, the Verizon 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 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.

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 5849 Melarky Way in Reno, 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 No. E-20309, which expires on March 31, 2017. This work has been carried out under
her direction, and all statements are true and correct of her own knowledge except, where noted, when
data has been supplied by others, which data she believes to be correct.

August 12, 2015
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FCC Radio Frequency Protection Guide

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 Electric Magnetic Equivalent Far-Field
Range Field Strength Field Strength Power Density
(MHz) (V/m) (A/m) (mW/cm?)
03-1.34 614 614 1.63 1.63 100 100
1.34— 3.0 614 823.8/f 1.63 2.19/f 100 180/
3.0- 30 1842/ f  823.8/f 489/f  2.19/f 900/ 180/F
30— 300 61.4 27.5 0.163 0.0729 1.0 0.2
300 — 1,500 350f  L5SHNf V£/106  \f/238 £300 /1500
1,500 — 100,000 137 61.4 0.364 0.163 5.0 1.0
1000 / Occupational Exposure
1007 PCS
E 25 10— \\ Cell |
55 =
[aW Q E 1 — - . .
0.17 /
Public Exposure
1 T 1 1 1 T
0.1 1 10 100 10° 10" 10°

Frequency (MHz)

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.
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RFR.CALC™ Calculation Methodology

Assessment by Calculation of Compliance with FCC Exposure Guidelines

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.

: ) 180 0.1xP .
For a panel or whip antenna, power density S = X X et , inMW/em2,
Opw mxD xh

0.1x16xnxP,,

> in MW/cm?2,
txh

and for an aperture antenna, maximum power density S, = ,
where 6w = 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
n = 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:
2.56 x 1.64 x 100 x RFF? x ERP
4 x 7t x D?

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.

in mMW/em?2,

power density S =

b

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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REFERENCE COPY

Thisisnot an official FCC license. It isarecord of public information contained in the FCC's licensing database on the date that this reference
copy was generated. In cases where FCC rules require the presentation, posting, or display of an FCC license, this document may not be used in

place of an official FCC license.

= \2 Federal Communications Commission
Wireless Telecommunications Bureau

L ——

RADIO STATION AUTHORIZATION

LICENSEE: SACRAMENTO VALLEY LIMITED PARTNERSHIP

Call Sign File Number
KNKA462

ATTN: REGULATORY Radio Service

SACRAMENTO VALLEY LIMITED PARTNERSHIP CL - Cdlular

1120 SANCTUARY PKWY, #150 GASA5REG

ALPHARETTA, GA 30009-7630 Market Numer Channel Block

CMA171 B
Sub-Market Designator
FCC Registration Number (FRN): 0002972149 0
Market Name
Reno, NV
Grant Date Effective Date Expiration Date Five Yr Build-Out Date Print Date
02-05-2008 10-04-2012 01-22-2018
Site Information:
Location Latitude Longitude Ground Elevation StructureHgtto Tip Antenna Structure
(meters) (meters) Registration No.

1 39-35-02.7 N 119-48-09.7 W
Address: SUN VALLEY AND 1ST AVENUE
City: RENO County: WASHOE State: NV Construction Deadline:
Antenna: 1 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) 33.400 240.200 187.100 226.200 275.300 145.000 -314.400 125.200
Transmitting ERP (watts) 62.000 62.000 62.000 62.000 62.000 62000 62.000 62.000

Conditions:

Pursuant to 8309(h) of the Communications Act of 1934, as amended, 47 U.S.C. 8309(h), thislicenseis subject to the
following conditions. Thislicense shall not vest in the licensee any right to operate the station nor any right in the use of the
frequencies designated in the license beyond the term thereof nor in any other manner than authorized herein. Neither the
license nor the right granted thereunder shall be assigned or otherwise transferred in violation of the Communications Act of
1934, asamended. See 47 U.S.C. § 310(d). Thislicenseis subject in termsto the right of use or control conferred by §706 of
the Communications Act of 1934, asamended. See 47 U.S.C. §606.

Page 1 of 5
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Licensee Name: SACRAMENTO VALLEY LIMITED

Call Sign: KNKA462 File Number: Print Date:

Location Latitude Longitude Ground Elevation StructureHgtto Tip Antenna Structure
(meters) (meters) Registration No.

3 39-15-33.7N 119-42-19.6 W

Address: MC CLELLAN PEAK 7.2 MILESNORTH OF
City: CARSON CITY .« County: WASHOE Statee NV Construction Deadline:

Antenna: 1 Azimuth (from true north) -0 45 90 135 180 225 270 315

Antenna Height AAT (meters) 580.700 463.200 874.700 768.900 846.100 656.200 661.300 674.800
Transmitting ERP (watts) 16.000 16.000 16.000 16.000 16.000 16.000  16.000 16.000

Location Latitude Longitude Ground Elevation StructureHgttoTip Antenna Structure
(meters) (meters) Registration No.

4 39-31-34.7N 119-47-41.7 W

Address: 75 PRINGLE WAY

City: RENO County: WASHOE State: NV Construction Deadline:

Antenna: 1 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) -155.200 13.100 -17.600 -113.900 -55.400 -531.400 -86.900 -234.500
Transmitting ERP (watts) 90.000  90.000 90.000 90.000 90.000 90.000 90.000  90.000
Location Latitude Longitude Ground Elevation StructureHgt toTip  Antenna Structure
(meters) (meters) Registration No.
6 39-39-05.7N 119-27-50.6 W

Address: POND PEAK 4.5 MILES NORTH OF [-80
City: WADSWORTH County: WASHOE State: NV Construction Deadline:

Antenna: 1 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) 204.900 867.000 1097.000 881.900 982.900 819.400 581.100 820.800
Transmitting ERP (watts) 11.000 11.000 112.000 = 11.000 11.000 11.000 11.000  11.000
Location Latitude Longitude Ground Elevation StructureHgttoTip Antenna Structure
(meters) (meters) Registration No.
8 39-47-42.7N 119-46-03.7 W 1830.0

Addresss WARM SPRINGS MOUNTAIN, 17 MILESNORTH OF
City: SPARKS County: WASHOE State: NV Construction Deadline:

Antenna: 1 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) 118.600 458.900 465.500 295.700 252.600 249.500 69.800  270.600
Transmitting ERP (watts) 29930 36.860 35580 33330 36.050 22650 3.540 2.980
FCC 601-C
Page 2 of 5 August 2007
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Licensee Name: SACRAMENTO VALLEY LIMITED

Call Sign: KNKA462 File Number: Print Date:

Location Latitude Longitude Ground Elevation StructureHgtto Tip Antenna Structure
(meters) (meters) Registration No.

9 39-35-13.7 N 119-55-56.7 W 2514.3

Address: PEAVINE PEAK
City: RENO County: WASHOE State: NV Construction Deadline:

Antenna: 1 Azimuth (from true north) -0 45 90 135 180 225 270 315
Antenna Height AAT (meters) 899.200 997.600 939.500 1021.800 696.900 667.800 494.800 840.300
Transmitting ERP (watts) 2620 5.360 1.840 0.100 0.100 0.100 0.100 0.250
Antenna: 2 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) 898.000 996.400 938.300 1020.600 695.700 666.500 493.600 839.000
Transmitting ERP (watts) 0120 0.120 2.910 9.710 0.980 0.560 8.730 1.070
Location Latitude Longitude Ground Elevation StructureHgt toTip  Antenna Structure
(meters) (meters) Registration No.
1 39-45-37.7 N 119-28-02.6 W 2523.8 17.1

Address: VIRGINIA PEAK
City: RENO County: WASHOE State: NV Construction Deadline:

Antenna: 1 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) 999.500 1171.500 1047.200 948.400 355700 793.400 1007.500 563.800
Transmitting ERP (watts) 14600 14.600 14.600  14.600 14600 14.600  14.600 14.600
Location Latitude Longitude Ground Elevation StructureHgttoTip Antenna Structure
(meters) (meters) Registration No.
12 39-18-38.0N 119-53-05.0 W 2947.4 45.7 1009892

Address: SLIDE MOUNTAIN
City: WASHOE CITY County: WASHOE State: NV Construction Deadline:

Antenna: 1 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) 646.700 1271.600 1246.000 1334.000 707.400 868.300 469.500 467.900
Transmitting ERP (watts) 0.100 3470 13130 14530 6.050 0.390 0.100 0.100
Antenna: 2 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) 653.700 1278.600 1253.000 1341.000 714.500 875.300 476.500 474.900
Transmitting ERP (watts) 0.100 0.100 0.100 0.280 4.490 9.990 8.630 2.100
Antenna: 3 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) 664.700 1289.500 1264.000 1352.000 725.400 886.300 487.500 485.900
Transmitting ERP (watts) 10.360 6.600 0.860 0.100 0.100 0.100 0.940 7.070

FCC 601-C
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Licensee Name: SACRAMENTO VALLEY LIMITED

Call Sign: KNKA462 File Number: Print Date:

Location Latitude Longitude Ground Elevation StructureHgtto Tip Antenna Structure
(meters) (meters) Registration No.

13 39-52-27.3N 119-22-58.2 W 1382.0 48.4

Address: Pyramid Lake - Marble Bluff East of Hwy 447
City: Nixon County: WASHOE State: NV Construction Deadline: 10-30-2010

Antenna: 1 Azimuth (from true north) -0 45 90 135 180 225 270 315
Antenna Height AAT (meters) 220.600 130.000 38.100 127.600 86.800 -364.600 168.200 271.000
Transmitting ERP (watts) 89.580 17.260 2.550 1.910 1.910 1.910 1.910 11.370
Antenna: 2 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) 221100 130.600 38.600 128.100 87.400 -364.000 168.800 271.600
Transmitting ERP (watts) 0480 0.480 7.760 109.650 194.980 23990 1.320 0.480
Antenna: 3 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) 220.600 130.000 38.100 127.600 86.800 -364.600 168.200 271.000
Transmitting ERP (watts) 5750 1.910 1.910 1.910 1.910 1.910 242,780 632.850
Location Latitude Longitude Ground Elevation StructureHgtto Tip  Antenna Structure
(meters) (meters) Registration No.
14 39-18-59.0N 119-53-04.0 W 2892.0 19.8 1062995

Address: (Mt. Rose Repeater) 22224 Mount Rose Highway
City: Washoe County: WASHOE State: NV Construction Deadline: 08-30-2011

Antenna: 1 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) 618.100 1235.400 1174.200 1294.400 672.700 777.500 391.300 350.800
Transmitting ERP (watts) 0.100 2700 0.100 0.100 0.100 1.160 0.340 0.100
Location Latitude Longitude Ground Elevation StructureHgttoTip  Antenna Structure
(meters) (meters) Registration No.
15 39-31-07.9N 119-57-11.9 W 1561.2 275

Address. Boomtown Site 2460 Old US Hwy 40
City: Verdi County: WASHOE State: NV Construction Deadline: 10-17-2012

Antenna: 1 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) -355.300 -113.700 161.800 -199.400 -881.600 -263.500 -280.600 -339.300
Transmitting ERP (watts) 0.830 0.830 2.740 1.240 0.830 0.830 0.830 0.830
Antenna: 2 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) -355.300 -113.700 161.800 -199.400 -881.600 -263.500 -280.600 -3393.00
Transmitting ERP (watts) 0.630 0630 8410 111430 212320 39.990 0
1.580 0.630
FCC 601-C
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Licensee Name: SACRAMENTO VALLEY LIMITED

Call Sign: KNKA462 File Number: Print Date:

Location Latitude Longitude Ground Elevation StructureHgtto Tip Antenna Structure
(meters) (meters) Registration No.

15 39-31-07.9 N 119-57-11.9 W 1561.2 275

Address: Boomtown Site 2460 Old US Hwy 40
City: Verdi  County: WASHOE State: NV Construction Deadline: 10-17-2012

Antenna: 3 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) -355.300 -113.700 161.800 -199.400 -881.600 -263.500 -280.600 -339.300
Transmitting ERP (watts) 0.980 0.630 0.630 0.630 12250 134.280 196.340 29.720
Location Latitude Longitude Ground Elevation StructureHgttoTip Antenna Structure
(meters) (meters) Registration No.
16 39-32-325N 119-48-54.0 W 1395.6 21.8

Address: (UNR Campus) 904 N Virginia St.
City: Reno County: WASHOE State: NV Construction Deadline: 10-04-2013

Antenna: 1 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) -148.000 -2200 -53.200 -20.200 -59.600 -397.800 -219.400 -270.200
Transmitting ERP (watts) 16.410 71120 31770 1.910 0.830 0.830 0.830 0.830
Antenna: 2 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) -148.000 -2.200 -53.200 -20.200 -59.600 -397.800 -219.400 -270.200
Transmitting ERP (watts) 0.830 0.800 0.830 2.240 33.340 69.180 15.520 0.830
Antenna: 3 Azimuth (from true north) 0 45 90 135 180 225 270 315
Antenna Height AAT (meters) -148.000 -2200 -53.200 -20.200 -59.600 -397.800 -219.400 -270.200
Transmitting ERP (watts) 88920 4450 0830  0.830 0.830 8020  137.400 352.370

Control Points:

Control Pt. No. 1

Address: 500 W. Dove Rd.

City: Southlake County: TARRANT State: TX  Telephone Number: (800)264-6620

Waiver §Conditions:
NONE

FCC 601-C
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Federal Communications Commission
Office of Engineering & Technology

Evaluating Compliance with FCC
Guidelines for Human Exposure to
Radiofrequency Electromagnetic Fields
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Edition 97-01
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Evaluating Compliance with FCC
Guidelines for Human Exposure
to Radiofrequency Electromagnetic Fields

OET BULLETIN 65
Edition 97-01

August 1997

AUTHORS
Robert F. Cleveland, Jr.
David M. Sylvar
Jerry L. Ulcek

Standards Development Branch
Allocations and Standards Division
Office of Engineering and Technology
Federal Communications Commission
Washington, D.C. 20554

The first edition of this bulletin was issued as OST Bulletin No. 65 in October
1985. This is a revised version of that original bulletin.

NOTE: Mention of commercial products does not constitute endorsement by the Federal Communications
Commission or by the authors.
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INTRODUCTION

This revised OET Bulletin 65 has been prepared to provide assistance in determining
whether proposed or existing transmitting facilities, operations or devices comply with limits for
human exposure to radiofrequency (RF) fields adopted by the Federal Communications
Commission (FCC). The bulletin offers guidelines and suggestions for evaluating compliance.
However, it is not intended to establish mandatory procedures, and other methods and
procedures may be acceptable if based on sound engineering practice.

In 1996, the FCC adopted new guidelines and procedures for evaluating environmental
effects of RF emissions. The new guidelines incorporate two tiers of exposure limits based on
whether exposure occurs in an occupational or "controlled" situation or whether the general
population is exposed or exposure is in an "uncontrolled" situation. In addition to guidelines for
evaluating fixed transmitters, the FCC adopted new limits for evaluating exposure from mobile
and portable devices, such as cellular telephones and personal communications devices. The
FCC also revised its policy with respect to categorically excluding certain transmitters and
services from requirements for routine evaluation for compliance with the guidelines.

This bulletin is a revision of the FCC's OST Bulletin 65, originally issued in 1985.
Although certain technical information in the original bulletin is still valid, this revised version
updates other information and provides additional guidance for evaluating compliance with the
the new FCC policies and guidelines. The bulletin is organized into the following sections:
Introduction, Definitions and Glossary, Background Information, Prediction Methods, Measuring
RF Fields, Controlling Exposure to RF Fields, References and Appendices. Appendix A
provides a summary of the new FCC guidelines and the requirements for routine evaluation.
Additional information specifically for use in evaluating compliance for radio and television
broadcast stations is included in a supplement to this bulletin (Supplement A). A supplement for
the Amateur Radio Service will also be issued (Supplement B), and future supplements may be
issued to provide additional information for other services. This bulletin and its supplements
may be revised, as needed.

In general, the information contained in this bulletin is intended to enable an applicant to
make a reasonably quick determination as to whether a proposed or existing facility is in
compliance with the limits. In addition to calculations and the use of tables and figures, Section
4, dealing with controlling exposure, should be consulted to ensure compliance, especially with
respect to occupational/controlled exposures. In some cases, such as multiple-emitter locations,
measurements or a more detailed analysis may be required. In that regard, Section 3 on
measuring RF fields provides basic information and references on measurement procedures and
instrumentation.

For further information on any of the topics discussed in this bulletin, you may contact
the FCC's RF safety group at: +1 202 418-2464. Questions and inquiries can also be
e-mailed to: rfsafety@fcc.gov. The FCC's World Wide Web Site provides information on FCC
decision documents and bulletins relevant to the RF safety issue. The address is:
www.fcc.gov/oet/rfsafety.

SB15-005
EXHIBIT C



DEFINITIONS AND GLOSSARY OF TERMS

The following specific words and terms are used in this bulletin. These definitions are
adapted from those included in the American National Standards Institute (ANSI) 1992 RF
exposure standard [Reference 1], from NCRP Report No. 67 [Reference 19] and from the FCC's
Rules (47 CFR § 2.1 and § 1.1310).

Average (temporal) power. The time-averaged rate of energy transfer.

Averaging time. The appropriate time period over which exposure is averaged for purposes of
determining compliance with RF exposure limits (discussed in more detail in Section 1).

Continuous exposure. Exposure for durations exceeding the corresponding averaging time.
Decibel (dB). Ten times the logarithm to the base ten of the ratio of two power levels.

Duty factor. The ratio of pulse duration to the pulse period of a periodic pulse train. Also, may
be a measure of the temporal transmission characteristic of an intermittently transmitting RF
source such as a paging antenna by dividing average transmission duration by the average period
for transmissions. A duty factor of 1.0 corresponds to continuous operation.

Effective radiated power (ERP) (in a given direction). The product of the power supplied to
the antenna and its gain relative to a half-wave dipole in a given direction.

Equivalent Isotropically Radiated Power (EIRP). The product of the power supplied to the
antenna and the antenna gain in a given direction relative to an isotropic antenna.

Electric field strength (E). A field vector quantity that represents the force (F) on an
infinitesimal unit positive test charge () at a point divided by that charge. Electric field strength
is expressed in units of volts per meter (V/m).

Energy density (electromagnetic field). The electromagnetic energy contained in an
infinitesimal volume divided by that volume.

Exposure. Exposure occurs whenever and wherever a person is subjected to electric, magnetic
or electromagnetic fields other than those originating from physiological processes in the body
and other natural phenomena.

Exposure, partial-body. Partial-body exposure results when RF fields are substantially
nonuniform over the body. Fields that are nonuniform over volumes comparable to the human
body may occur due to highly directional sources, standing-waves, re-radiating sources or in the
near field. See RF ""hot spot™.

SB15-005
EXHIBIT C



Far-field region. That region of the field of an antenna where the angular field distribution is
essentially independent of the distance from the antenna. In this region (also called the free
space region), the field has a predominantly plane-wave character, i.e., locally uniform
distribution of electric field strength and magnetic field strength in planes transverse to the
direction of propagation.

Gain (of an antenna). The ratio, usually expressed in decibels, of the power required at the
input of a loss-free reference antenna to the power supplied to the input of the given antenna to
produce, in a given direction, the same field strength or the same power density at the same
distance. When not specified otherwise, the gain refers to the direction of maximum radiation.
Gain may be considered for a specified polarization. Gain may be referenced to an isotropic
antenna (dBi) or a half-wave dipole (dBd).

General population/uncontrolled exposure. For FCC purposes, applies to human exposure to
RF fields when the general public is exposed or in which persons who are exposed as a
consequence of their employment may not be made fully aware of the potential for exposure or
cannot exercise control over their exposure. Therefore, members of the general public always
fall under this category when exposure is not employment-related.

Hertz (Hz). The unit for expressing frequency, (f). One hertz equals one cycle per second.

Magnetic field strength (H). A field vector that is equal to the magnetic flux density divided by
the permeability of the medium. Magnetic field strength is expressed in units of amperes per
meter (A/m).

Maximum permissible exposure (MPE). The rms and peak electric and magnetic field
strength, their squares, or the plane-wave equivalent power densities associated with these fields
to which a person may be exposed without harmful effect and with an acceptable safety factor.

Near-field region. A region generally in proximity to an antenna or other radiating

structure, in which the electric and magnetic fields do not have a substantially plane-wave
character, but vary considerably from point to point. The near-field region is further subdivided
into the reactive near-field region, which is closest to the radiating structure and that contains
most or nearly all of the stored energy, and the radiating near-field region where the radiation
field predominates over the reactive field, but lacks substantial plane-wave character and is
complicated in structure. For most antennas, the outer boundary of the reactive near field region
is commonly taken to exist at a distance of one-half wavelength from the antenna surface.
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Occupational/controlled exposure. For FCC purposes, applies to human exposure to RF fields
when persons are exposed as a consequence of their employment and in which those persons who
are exposed have been made fully aware of the potential for exposure and can exercise control
over their exposure. Occupational/controlled exposure limits also apply where exposure is of a
transient nature as a result of incidental passage through a location where exposure levels may be
above general population/uncontrolled limits (see definition above), as long as the exposed
person has been made fully aware of the potential for exposure and can exercise control over his
or her exposure by leaving the area or by some other appropriate means.

Peak Envelope Power (PEP). The average power supplied to the antenna transmission line by a
radio transmitter during one radiofrequency cycle at the crest of the modulation envelope taken
under normal operating conditions.

Power density, average (temporal). The instantaneous power density integrated over a source
repetition period.

Power density (S). Power per unit area normal to the direction of propagation, usually
expressed in units of watts per square meter (W/m?) or, for convenience, units such as milliwatts
per square centimeter (mW/cm®) or microwatts per square centimeter (uW/cm?). For plane
waves, power density, electric field strength (E) and magnetic field strength (H) are related by
the impedance of free space, i.e., 377 ohms, as discussed in Section 1 of this bulletin. Although
many survey instruments indicate power density units ("far-field equivalent" power density), the
actual quantities measured are E or E* or H or H.

Power density, peak. The maximum instantaneous power density occurring when power is
transmitted.

Power density, plane-wave equivalent or far-field equivalent. A commonly-used terms
associated with any electromagnetic wave, equal in magnitude to the power density of a plane
wave having the same electric (E) or magnetic (H) field strength.

Radiofrequency (RF) spectrum. Although the RF spectrum is formally defined in terms of
frequency as extending from 0 to 3000 GHz, for purposes of the FCC's exposure guidelines, the
frequency range of interest in 300 kHz to 100 GHz.

Re-radiated field. An electromagnetic field resulting from currents induced in a secondary,
predominantly conducting, object by electromagnetic waves incident on that object from one or
more primary radiating structures or antennas. Re-radiated fields are sometimes called
"reflected" or more correctly "scattered fields." The scattering object is sometimes called a "re-
radiator" or "secondary radiator".
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RF ""hot spot.” A highly localized area of relatively more intense radio-frequency radiation that
manifests itself in two principal ways:

(1) The presence of intense electric or magnetic fields immediately adjacent to
conductive objects that are immersed in lower intensity ambient fields (often referred to
as re-radiation), and

(2) Localized areas, not necessarily immediately close to conductive objects, in which
there exists a concentration of RF fields caused by reflections and/or narrow beams
produced by high-gain radiating antennas or other highly directional sources. In both
cases, the fields are characterized by very rapid changes in field strength with distance.
RF hot spots are normally associated with very nonuniform exposure of the body (partial
body exposure). This is not to be confused with an actual thermal hot spot within the
absorbing body.

Root-mean-square (rms). The effective value, or the value associated with joule heating, of a
periodic electromagnetic wave. The rms value is obtained by taking the square root of the mean
of the squared value of a function.

Scattered radiation. An electromagnetic field resulting from currents induced in a secondary,
conducting or dielectric object by electromagnetic waves incident on that object from one or
more primary sources.

Short-term exposure. Exposure for durations less than the corresponding averaging time.

Specific absorption rate (SAR). A measure of the rate of energy absorbed by (dissipated in) an
incremental mass contained in a volume element of dielectric materials such as biological tissues.
SAR is usually expressed in terms of watts per kilogram (W/kg) or milliwatts per gram (mW/g).
Guidelines for human exposure to RF fields are based on SAR thresholds where adverse
biological effects may occur. When the human body is exposed to an RF field, the SAR
experienced is proportional to the squared value of the electric field strength induced in the body.

Wavelength (A). The wavelength (A) of an electromagnetic wave is related to the frequency (f)
and velocity (V) by the expression v =fA.. In free space the velocity of an electromagnetic wave
is equal to the speed of light, i.e., approximately 3 x 10° m/s.
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Section 1: BACKGROUND INFORMATION

FCC Implementation of NEPA

The National Environmental Policy Act of 1969 (NEPA) requires agencies of the Federal
Government to evaluate the effects of their actions on the quality of the human environment." To
meet its responsibilities under NEPA, the Commission has adopted requirements for evaluating
the environmental impact of its actions.” One of several environmental factors addressed by
these requirements is human exposure to RF energy emitted by FCC-regulated transmitters and
facilities.

The FCC's Rules provide a list of various Commission actions which may have a
significant effect on the environment. If FCC approval to construct or operate a facility would
likely result in a significant environmental effect included in this list, the applicant for such a
facility must submit an "Environmental Assessment" or "EA" of the environmental effect
including information specified in the FCC Rules. It is the responsibility of the applicant to
make an initial determination as to whether it is necessary to submit an EA.

If it is necessary for an applicant to submit an EA that document would be reviewed by
FCC staff to determine whether the next step in the process, the preparation of an Environmental
Impact Statement or "EIS," is necessary. An EIS is only prepared if there is a staff determination
that the action in question will have a significant environmental effect. If an EIS is prepared, the
ultimate decision as to approval of an application could require a full vote by the Commission,
and consideration of the issues involved could be a lengthy process. Over the years since NEPA
implementation, there have been relatively few EIS's filed with the Commission. This is because
most environmental problems are resolved in the process well prior to EIS preparation, since this
is in the best interest of all and avoids processing delays.

Many FCC application forms require that applicants indicate whether their proposed
operation would constitute a significant environmental action under our NEPA procedures.
When an applicant answers this question on an FCC form, in some cases documentation or an
explanation of how an applicant determined that there would not be a significant environmental
effect may be requested by the FCC operating bureau or office. This documentation may take
the form of an environmental statement or engineering statement that accompanies the
application. Such a statement is Not an EA, since an EA is only submitted if there is evidence for
a significant environmental effect. In the overwhelming number of cases, applicants attempt to
mitigate any potential for a significant environmental effect before submission of either an
environmental statement or an EA. This may involve informal

! National Environmental Policy Act of 1969, 42 U.S.C. Section 4321, et seq.

% See 47 CFR § 1.1301, et seq.
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consultation with FCC staff, either prior to the filing of an application or after an application has
been filed, over possible means of avoiding or correcting an environmental problem.

FCC Guidelines for Evaluating Exposure to RF Emissions

In 1985, the FCC first adopted guidelines to be used for evaluating human exposure to
RF emissions.” The FCC revised and updated these guidelines on August 1, 1996, as a result of a
rule-making proceeding initiated in 1993.* The new guidelines incorporate limits for Maximum
Permissible Exposure (MPE) in terms of electric and magnetic field strength and power density
for transmitters operating at frequencies between 300 kHz and 100 GHz. Limits are also
specified for localized ("partial body") absorption that are used primarily for evaluating exposure
due to transmitting devices such as hand-held portable telephones. Implementation of the new
guidelines for mobile and portable devices became effective August 7, 1996. For other
applicants and licensees a transition period was established before the new guidelines would

apply.”’

The FCC's MPE limits are based on exposure limits recommended by the National
Council on Radiation Protection and Measurements (NCRP)® and, over a wide range of
frequencies, the exposure limits developed by the Institute of Electrical and Electronics
Engineers, Inc., (IEEE) and adopted by the American National Standards Institute (ANSI) to

3 See Report and Order, GEN Docket No. 79-144, 100 FCC 2d 543 (1985); and Memorandum Opinion and
Order, 58 RR 2d 1128 (1985). The guidelines originally adopted by the FCC were the 1982 RF protection guides
issued by the American National Standards Institute (ANSI).

* See Report and Order, ET Docket 93-62, FCC 96-326, adopted August 1, 1996, 61 Federal Register 41,006
(1996), 11 FCC Record 15,123 (1997). The FCC initiated this rule-making proceeding in 1993 in response to the
1992 revision by ANSI of its earlier guidelines for human exposure. The Commission responded to seventeen
petitions for reconsideration filed in this docket in two separate Orders: First Memorandum Opinion and Order,
FCC 96-487, adopted December 23, 1996, 62 Federal Register 3232 (1997), 11 FCC Record 17,512 (1997); and
Second Memorandum Opinion and Order and Notice of Proposed Rulemaking, adopted August 25, 1997.

> This transition period was recently extended. With the exception of the Amateur Radio Service, the date
now established for the end of the transition period is October 15, 1997. See Second Memorandum Opinion and
Order and Notice of Proposed Rule Making, ET Docket 93-62, adopted August 25, 1997. Therefore, the new
guidelines will apply to applications filed on or after this date. For the Amateur Service only, the new guidelines
will apply to applications filed on or after January 1, 1998. In addition, the Commission has adopted a date certain
of September 1, 2000, by which time all existing facilities and devices must be in compliance with the new
guidelines (see Second Memorandum Opinion and Order).

% See Reference 20, "Biological Effects and Exposure Criteria for Radiofrequency Electromagnetic Fields,"
NCRP Report No. 86 (1986), National Council on Radiation Protection and Measurements (NCRP), Bethesda, MD.
The NCRP is a non-profit corporation chartered by the U.S. Congress to develop information and recommendations
concerning radiation protection.
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replace the 1982 ANSI guidelines.” Limits for localized absorption are based on
recommendations of both ANSI/IEEE and NCRP. The FCC's new guidelines are summarized in
Appendix A.

In reaching its decision on adopting new guidelines the Commission carefully considered
the large number of comments submitted in its rule-making proceeding, and particularly those
submitted by the U.S. Environmental Protection Agency (EPA), the Food and Drug
Administration (FDA) and other federal health and safety agencies. The new guidelines are
based substantially on the recommendations of those agencies, and it is the Commission's belief
that they represent a consensus view of the federal agencies responsible for matters relating to
public safety and health.

The FCC's limits, and the NCRP and ANSI/IEEE limits on which they are based, are
derived from exposure criteria quantified in terms of specific absorption rate (SAR).® The basis
for these limits is a whole-body averaged SAR threshold level of 4 watts per kilogram (4 W/kg),
as averaged over the entire mass of the body, above which expert organizations have determined
that potentially hazardous exposures may occur. The new MPE limits are derived by
incorporating safety factors that lead, in some cases, to limits that are more conservative than the
limits originally adopted by the FCC in 1985. Where more conservative limits exist they do not
arise from a fundamental change in the RF safety criteria for whole-body averaged SAR, but
from a precautionary desire to protect subgroups of the general population who, potentially, may
be more at risk.

The new FCC exposure limits are also based on data showing that the human body
absorbs RF energy at some frequencies more efficiently than at others. As indicated by Table 1
in Appendix A, the most restrictive limits occur in the frequency range of 30-300 MHz where
whole-body absorption of RF energy by human beings is most efficient. At other frequencies
whole-body absorption is less efficient, and, consequently, the MPE limits are less restrictive.

MPE limits are defined in terms of power density (units of milliwatts per centimeter
squared: mW/cm?), electric field strength (units of volts per meter: V/m) and magnetic field
strength (units of amperes per meter: A/m). In the far-field of a transmitting antenna, where the
electric field vector (E), the magnetic field vector (H), and the direction of propagation

7 See Reference 1, ANSI/IEEE C95.1-1992, "Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz." Copyright 1992, The Institute of Electrical and Electronics
Engineers, Inc., New York, NY. The 1992 ANSI/IEEE exposure guidelines for field strength and power density are
similar to those of NCRP Report No. 86 for most frequencies except those above 1.5 GHz.

Specific absorption rate is a measure of the rate of energy absorption by the body. SAR limits are specified
for both whole-body exposure and for partial-body or localized exposure (generally specified in terms of spatial
peak values).
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can be considered to be all mutually orthogonal ("plane-wave" conditions), these quantities are
related by the following equation.’

2
S = E™  _ 39 9m (1)
3770

where: S = power density (mW/cm?®)
E = electric field strength (V/m)
H = magnetic field strength (A/m)

In the near-field of a transmitting antenna the term "far-field equivalent" or "plane-wave
equivalent" power density is often used to indicate a quantity calculated by using the near-field
values of E* or H? as if they were obtained in the far-field. As indicated in Table 1 of Appendix
A, for near-field exposures the values of plane-wave equivalent power density are given in some
cases for reference purposes only. These values are sometimes used as a convenient comparison
with MPEs for higher frequencies and are displayed on some measuring instruments.

The FCC guidelines incorporate two separate tiers of exposure limits that are dependent
on the situation in which the exposure takes place and/or the status of the individuals who are
subject to exposure. The decision as to which tier applies in a given situation should be based on
the application of the following definitions.

Occupational/controlled exposure limits apply to situations in which persons are exposed
as a consequence of their employment and in which those persons who are exposed have been
made fully aware of the potential for exposure and can exercise control over their exposure.
Occupational/controlled exposure limits also apply where exposure is of a transient nature as a
result of incidental passage through a location where exposure levels may be above general
population/uncontrolled limits (see below), as long as the exposed person has been made fully
aware of the potential for exposure and can exercise control over his or her exposure by leaving
the area or by some other appropriate means. As discussed later, the occupational/controlled
exposure limits also apply to amateur radio operators and members of their immediate
household.

General population/uncontrolled exposure limits apply to situations in which the general
public may be exposed or in which persons who are exposed as a consequence of their
employment may not be made fully aware of the potential for exposure or cannot exercise control
over their exposure. Therefore, members of the general public would always be considered
under this category when exposure is not employment-related, for example, in the case of a
telecommunications tower that exposes persons in a nearby residential area.

’ Note that this equation is written so that power density is expressed in units of mW/cm®. The impedance

of free space, 377 ohms, is used in deriving the equation.
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For purposes of applying these definitions, awareness of the potential for RF exposure in
a workplace or similar environment can be provided through specific training as part of an RF
safety program. Warning signs and labels can also be used to establish such awareness as long as
they provide information, in a prominent manner, on risk of potential exposure and instructions
on methods to minimize such exposure risk.'” However, warning labels placed on low-power
consumer devices such as cellular telephones are not considered sufficient to achieve the
awareness necessary to qualify these devices as operating under the occupational/controlled
category. In those situations the general population/uncontrolled exposure limits will apply.

A fundamental aspect of the exposure guidelines is that they apply to power densities or
the squares of the electric and magnetic field strengths that are spatially averaged over the body
dimensions. Spatially averaged RF field levels most accurately relate to estimating the whole-
body averaged SAR that will result from the exposure and the MPEs specified in Table 1 of
Appendix A are based on this concept. This means that local values of exposures that exceed the
stated MPEs may not be related to non-compliance if the spatial average of RF fields over the
body does not exceed the MPEs. Further discussion of spatial averaging as it relates to field
measurements can be found in Section 3 of this bulletin and in the ANSI/IEEE and NCRP
reference documents noted there.

Another feature of the exposure guidelines is that exposures, in terms of power density,
E? or H?, may be averaged over certain periods of time with the average not to exceed the limit
for continuous exposure.'' As shown in Table 1 of Appendix A, the averaging time for
occupational/controlled exposures is 6 minutes, while the averaging time for general
population/uncontrolled exposures is 30 minutes. It is important to note that for general
population/uncontrolled exposures it is often not possible to control exposures to the extent that
averaging times can be applied. In those situations, it is often necessary to assume continuous
exposure.

As an illustration of the application of time-averaging to occupational/controlled
exposure consider the following. The relevant interval for time-averaging for
occupational/controlled exposures is six minutes. This means, for example, that during any
given six-minute period a worker could be exposed to two times the applicable power density
limit for three minutes as long as he or she were not exposed at all for the preceding or following
three minutes. Similarly, a worker could be exposed at three times the limit for two minutes as
long as no exposure occurs during the preceding or subsequent four minutes, and so forth.

' For example, a sign warning of RF exposure risk and indicating that individuals should not remain in the
area for more than a certain period of time could be acceptable. Reference [3] provides information on acceptable
warning signs.

""" Note that although the FCC did not explicitly adopt limits for peak power density, guidance on these types
of exposures can be found in Section 4.4 of the ANSI/IEEE C95.1-1992 standard.

10
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This concept can be generalized by considering Equation (2) that allows calculation of
the allowable time(s) for exposure at [a] given power density level(s) during the appropriate
time-averaging interval to meet the exposure criteria of Table 1 of Appendix A. The sum of the
products of the exposure levels and the allowed times for exposure must equal the product of the
appropriate MPE limit and the appropriate time-averaging interval.

Z Sexptexp - Slimittavg (2)
where: Sew = power density level of exposure (mW/cm?)
Simicr = appropriate power density MPE limit (mW/cm?)
ty, = allowable time of exposure for S,

t., = appropriate MPE averaging time

For the example given above, if the MPE limit is 1 mW/cm?’, then the right-hand side of
the equation becomes 6 mW-min/cm’ (1 mW/cm?® X 6 min). Therefore, if an exposure level is
determined to be 2 mW/cm?, the allowed time for exposure at this level during any six-minute
interval would be a total of 3 minutes, since the left side of the equation must equal 6 (2 mW/cm’
X 3 min). Of course, many other combinations of exposure levels and times may be involved
during a given time-averaging interval. However, as long as the sum of the products on the left
side of the equation equals the right side, the average exposure will comply with the MPE limit.
It is very important to remember that time-averaging applies to any interval of t,,,. Therefore, in
the above example, consideration would have to be given to the exposure situation both before
and after the allowed three-minute exposure. The time-averaging interval can be viewed as a
"sliding" period of time, six minutes in this case.

Another important point to remember concerning the FCC's exposure guidelines is that
they constitute exposure limits (not emission limits), and they are relevant only to locations that
are accessible to workers or members of the public. Such access can be restricted or controlled
by appropriate means such as the use of fences, warning signs, etc., as noted above. For the case
of occupational/controlled exposure, procedures can be instituted for working in the vicinity of
RF sources that will prevent exposures in excess of the guidelines. An example of such
procedures would be restricting the time an individual could be near an RF source or requiring
that work on or near such sources be performed while the transmitter is turned off or while power
is appropriately reduced. In the case of broadcast antennas, the use of auxiliary antennas could
prevent excessive exposures to personnel working on or near the main antenna site, depending on
the separation between the main and auxiliary antennas. Section 4 of this bulletin should be
consulted for further information on controlling exposure to comply with the FCC guidelines.

11
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Applicability of New Guidelines

The FCC's environmental rules regarding RF exposure identify particular categories of
existing and proposed transmitting facilities, operations and devices for which licensees and
applicants are required to conduct an initial environmental evaluation, and prepare an
Environmental Assessment if the evaluation indicates that the transmitting facility, operation or
device exceeds or will exceed the FCC's RF exposure guidelines. For transmitting facilities,
operations and devices not specifically identified, the Commission has determined, based on
calculations, measurement data and other information, that such RF sources offer little potential
for causing exposures in excess of the guidelines. Therefore, the Commission "categorically
excluded" applicants and licensees from the requirement to perform routine, initial
environmental evaluations of such sources to demonstrate compliance with our guidelines.
However, the Commission still retains the authority to request that a licensee or an applicant
conduct an environmental evaluation and, if appropriate, file environmental information
pertaining to an otherwise categorically excluded RF source if it is determined that there is a
possibility for significant environmental impact due to RF exposure.'

In that regard, all transmitting facilities and devices regulated by this Commission that
are the subject of an FCC decision or action (e.g., grant of an application or response to a petition
or inquiry) are expected to comply with the appropriate RF radiation exposure guidelines, or, if
not, to file an Environmental Assessment (EA) for review under our NEPA procedures, if such is
required. It is important to emphasize that the categorical exclusions are not exclusions from
compliance but, rather, exclusions from performing routine evaluations to demonstrate
compliance. Normally, the exclusion from performing a routine evaluation will be a sufficient
basis for assuming compliance, unless an applicant or licensee is otherwise notified by the
Commission or has reason to believe that the excluded transmitter or facility encompasses
exceptional characteristics that could cause non-compliance.

It should also be stressed that even though a transmitting source or facility may not be
categorically excluded from routine evaluation, no further environmental processing is required
once it has been demonstrated that exposures are within the guidelines, as specified in Part 1 of
our rules. These points have been the source of some confusion in the past among FCC licensees
and applicants, some of whom have been under the impression that filing an EA is always
required.

In adopting its new exposure guidelines, the Commission also adopted new rules
indicating which transmitting facilities, operations and devices will be categorically excluded
from performing routine, initial evaluations. The new exclusion criteria are based on such
factors as type of service, antenna height, and operating power. The new criteria were adopted in
an attempt to obtain greater consistency and scientific rigor in determining requirements for RF
evaluation across the various FCC-regulated services.

2 See 47 CFR §§ 1.1307(c) and (d).
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Routine environmental evaluation for RF exposure is required for transmitters, facilities
or operations that are included in the categories listed in Table 2 of Appendix A or in FCC rule
parts 2.1091 and 2.1093 (for portable and mobile devices). This requirement applies to some,
but not necessarily all, transmitters, facilities or operations that are authorized under the
following parts of our rules: 5, 15, 21 (Subpart K), 22 (Subpart E), 22 (Subpart H), 24, 25, 26,
27,73, 74 (Subparts A, G, I, and L), 80 (ship earth stations), 90 (paging operations and
Specialized Mobile Radio), 97 and 101 (Subpart L). Within a specific service category,
conditions are listed in Table 2 of Appendix A to determine which transmitters will be subject to
routine evaluation. These conditions are generally based on one or more of the following
variables: (1) operating power, (2) location, (3) height above ground of the antenna and
characteristics of the antenna or mode of transmission. In the case of Part 15 devices, only
devices that transmit on millimeter wave frequencies and unlicensed Personal Communications
Service (PCS) devices are covered, as noted in rule parts 2.1091 and 2.1093 (see section on
mobile and portable devices of Appendix A).

Transmitters and facilities not included in the specified categories are excluded from
routine evaluation for RF exposure. We believe that such transmitting facilities generally pose
little or no risk for causing exposures in excess of the guidelines. However, as noted above, in
exceptional cases the Commission may, on its own merit or as the result of a petition, require
environmental evaluation of transmitters or facilities even though they are otherwise excluded
from routine evaluation. Also, at multiple-transmitter sites applications for non-excluded
transmitters should consider significant contributions of other co-located transmitters (see
discussion of multiple-transmitter evaluation in Section 2).

If a transmitter operates using relatively high power, and there is a possibility that
workers or the public could have access to the transmitter site, such as at a rooftop site, then
routine evaluation is justified. In Table 2 of Appendix A, an attempt was made to identify
situations in the various services where such conditions could prevail. In general, at rooftop
transmitting sites evaluation will be required if power levels are above the values indicated in
Table 2 of Appendix A. These power levels were chosen based on generally "worst-case"
assumptions where the most stringent uncontrolled/general population MPE limit might be
exceeded within several meters of transmitting antennas at these power levels. In the case of
paging antennas, the likelihood that duty factors, although high, would not normally be expected
to be 100% was also considered. Of course, if procedures are in place at a site to limit
accessibility or otherwise control exposure so that the safety guidelines are met, then the site is in
compliance and no further environmental processing is necessary under our rules.

Tower-mounted ("non-rooftop") antennas that are used for cellular telephone, PCS, and
Specialized Mobile Radio (SMR) operations warrant a somewhat different approach for
evaluation. While there is no evidence that typical installations in these services cause ground-
level exposures in excess of the MPE limits, construction of these towers has been a topic of
ongoing public controversy on environmental grounds, and we believe it necessary to ensure that
there is no likelihood of excessive exposures from these antennas. Although we believe there is
no need to require routine evaluation of towers where antennas are mounted high above the
ground, out of an abundance of caution the FCC requires that tower-mounted
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installations be evaluated if antennas are mounted lower than 10 meters above ground and the
total power of all channels being used is over 1000 watts effective radiated power (ERP), or 2000
W ERP for broadband PCS."” These height and power combinations were chosen as thresholds
recognizing that a theoretically "worst case" site could use many channels and several thousand
watts of power. At such power levels a height of 10 meters above ground is not an unreasonable
distance for which an evaluation generally would be advisable. For antennas mounted higher
than 10 meters, measurement data for cellular facilities have indicated that ground-level power
densities are typically hundreds to thousands of times below the new MPE limits.

In view of the expected proliferation of these towers in the future and possible use of
multiple channels and power levels at these installations, and to ensure that tower installations
are properly evaluated when appropriate, we have instituted these new requirements for this
limited category of tower-mounted antennas in these services. For consistency we have
instituted similar requirements for several other services that could use relatively high power
levels with antennas mounted on towers lower than 10 meters above ground.

Paging systems operated under Part 22 (Subpart E) and Part 90 of our rules previously
have been categorically exempted from routine RF evaluation requirements. However, the
potential exists that the new, more restrictive limits may be exceeded in accessible areas by
relatively high-powered paging transmitters with rooftop antennas.'* These transmitters may
operate with high duty factors in densely populated urban environments. The record and our
own data indicate the need for ensuring appropriate evaluation of such facilities, especially at
multiple transmitter sites. Accordingly, paging stations authorized under Part 22 (Subpart E) and
Part 90 are also subject to routine environmental evaluation for RF exposure if an antenna is
located on a rooftop and if its ERP exceeds 1000 watts.

Mobile and Portable Devices

As noted in Appendix A, mobile and portable transmitting devices that operate in the
Cellular Radiotelephone Service, the Personal Communications Services (PCS), the General
Wireless Communications Service, the Wireless Communication Service, the Satellite
Communications services, the Maritime Services (ship earth stations only) and Specialized
Mobile Radio Service authorized, respectively, under Part 22 (Subpart H), Part 24, Part 25, Part
26, Part 27, Part 80, and Part 90 of the FCC's Rules are subject to routine environmental
evaluation for RF exposure prior to equipment authorization or use. Unlicensed PCS, NII and
millimeter wave devices are also subject to routine environmental evaluation for RF exposure

13

For broadband PCS, 2000 W is used as a threshold, instead of 1000 W, since at these operating frequencies
the exposure criteria are less restrictive by about a factor of two.

" For example, under Part 90, paging operations in the 929-930 MHz band may operate with power levels as

high as 3500 W ERP.
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prior to equipment authorization or use. All other mobile, portable, and unlicensed transmitting
devices are normally categorically excluded from routine environmental evaluation for RF
exposure (see Section 2 and Appendix A for further details).

For purposes of these requirements mobile devices are defined by the FCC as transmitters
designed to be used in other than fixed locations and to generally be used in such a way that a
separation distance of at least 20 centimeters is normally maintained between radiating structures
and the body of the user or nearby persons. These devices are normally evaluated for exposure
potential with relation to the MPE limits given in Table 1 of Appendix A.

The FCC defines portable devices, for purposes of these requirements, as transmitters
whose radiating structures are designed to be used within 20 centimeters of the body of the user.
As explained later, in Section 2 and in Appendix A, portable devices are to be evaluated with
respect to limits for specific absorption rate (SAR).

Operations in the Amateur Radio Service

In the FCC's recent Report and Order, certain amateur radio installations were made
subject to routine evaluation for compliance with the FCC's RF exposure guidelines.” Also,
amateur licensees will be expected to demonstrate their knowledge of the FCC guidelines
through examinations. Applicants for new licenses and renewals also will be required to
demonstrate that they have read and that they understand the applicable rules regarding RF
exposure. Before causing or allowing an amateur station to transmit from any place where the
operation of the station could cause human exposure to RF radiation levels in excess of the FCC
guidelines amateur licensees are now required to take certain actions. A routine RF radiation
evaluation is required if the transmitter power of the station exceeds the levels shown in Table 1
and specified in 47 CFR § 97.13(c)(1).'° Otherwise the operation is categorically excluded from
routine RF radiation evaluation, except as a result of a specific motion or petition as specified in
Sections 1.1307(c) and (d) of the FCC's Rules, (see earlier discussion in Section 1 of this
bulletin).

The Commission's Report and Order instituted a requirement that operator license
examination question pools will include questions concerning RF safety at amateur stations. An
additional five questions on RF safety will be required within each of three written examination
elements. The Commission also adopted the proposal of the American Radio

5 See para. 160 of Report and Order, ET Dkt 93-62. See also, 47 CFR § 97.13, as amended.

' These levels were chosen to roughly parallel the frequency of the MPE limits of Table 1 in Appendix A.
These levels were modified from the Commission's original decision establishing a flat 50 W power threshold for
routine evaluation of amateur stations (see Second Memorandum Opinion and Order, ET Docket 93-62, FCC 97-

303, adopted August 25, 1997).
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TABLE 1. Power thresholds for routine evaluation of amateur radio stations.

Wavelength Band Transmitter Power
(watts)

MFE

160 m 500
HF

80 m 500

75 m 500

40 m 500

30 m 425

20 m 225

17 m 125

15m 100

12 m 75

10 m 50

VHF (all bands) 50

| EsBBBBTSS———"| EESEEEE—ES———————————————————————-

UHF

70 cm 70

33 cm 150

23 cm 200

13 cm 250

SHF (all bands) 250

EHF (all bands) 250
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Relay League (ARRL) that amateur operators should be required to certify, as part of their
license application process, that they have read and understand our bulletins and the relevant
FCC rules.

When routine evaluation of an amateur station indicates that exposure to RF fields could
be in excess of the exposure limits specified by the FCC (see Appendix A), the licensee must
take action to correct the problem and ensure compliance (see Section 4 of this bulletin on
controlling exposure). Such actions could be in the form of modifying patterns of operation,
relocating antennas, revising a station's technical parameters such as frequency, power or
emission type or combinations of these and other remedies.

In complying with the Commission's Report and Order, amateur operators should follow
a policy of systematic avoidance of excessive RF exposure. The Commission has said that it will
continue to rely upon amateur operators, in constructing and operating their stations, to take steps
to ensure that their stations comply with the MPE limits for both occupational/controlled and
general public/uncontrolled situations, as appropriate. In that regard, amateur radio operators and
members of their immediate household are considered to
be in a "controlled environment" and are subject to the occupational/controlled MPE limits.
Neighbors who are not members of an amateur operator's household are considered to be
members of the general public, since they cannot reasonably be expected to exercise control over
their exposure. In those cases general population/uncontrolled exposure MPE limits will apply.

In order to qualify for use of the occupational/controlled exposure criteria, appropriate
restrictions on access to high RF field areas must be maintained and educational instruction in
RF safety must be provided to individuals who are members of the amateur operator's household.
Persons who are not members of the amateur operator's household but who are present
temporarily on an amateur operator's property may also be considered to fall under the
occupational/controlled designation provided that appropriate information is provided them
about RF exposure potential if transmitters are in operation and such persons are exposed in
excess of the general population/uncontrolled limits.

Amateur radio facilities represent a special case for determining exposure, since there are
many possible antenna types that could be designed and used for amateur stations. However,
several relevant points can be made with respect to analyzing amateur radio antennas for
potential exposure that should be helpful to amateur operators in performing evaluations.

First of all, the generic equations described in this bulletin can be used for analyzing
fields due to almost all antennas, although the resulting estimates for power density may be
overly-conservative in some cases. Nonetheless, for general radiators and for aperture antennas,
if the user is knowledgeable about antenna gain, frequency, power and other relevant factors, the
equations in this section can be used to estimate field strength and power density as described
earlier. In addition, other resources are available to amateur radio operators for analyzing fields
near their antennas. The ARRL Radio Amateur Handbook
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contains an excellent section on analyzing amateur radio facilities for compliance with RF
guidelines (Reference [4] ). Also, the FCC and the EPA conducted a study of several amateur
radio stations in 1990 that provides a great deal of measurement data for many types of antennas
commonly used by amateur operators (Reference [10] ).

Amateur radio organizations and licensees are encouraged to develop their own more
detailed evaluation models and methods for typical antenna configurations and power/frequency
combinations. The FCC is working with the amateur radio community to develop a supplement
to this bulletin that will be designed specifically for evaluating amateur radio installations. For
example, the supplement will contain information on projected minimum exclusion distances
from typical amateur antenna installations. The supplement should be completed soon after
release of this bulletin. Once the amateur radio supplement is released by the FCC it will be
made available for downloading at the FCC's World Wide Web Site for "RF safety." Amateur
radio applicants and licensees are encouraged to monitor the Web Site for release of the
supplement. The address is: www.fcc.gov/oet/rfsafety. Information on availability of the
supplement, as well as other RF-related questions, can be directed to the FCC's "RF Safety
Program" at: (202) 418-2464 or to: rfsafety@fcc.gov.

Section 2: PREDICTION METHODS

The material in this section is designed to provide assistance in determining whether a
given facility would be in compliance with guidelines for human exposure to RF radiation. The
calculational methods discussed below should be helpful in evaluating a particular exposure
situation. However, for certain transmitting facilities, such as radio and television broadcast
stations, a specific supplement to this bulletin has been developed containing information and
compliance guidelines specific to those stations.'” Therefore, applicants for radio and television
broadcast facilities may wish to first consult this supplement that concentrates on AM radio, FM
radio and television broadcast antennas. Applicants for many broadcast facilities should be able
to determine whether a given facility would be in compliance with FCC guidelines by simply
consulting the tables and figures in this supplement. However, in addition, with respect to
occupational/controlled exposure, all applicants should consult Section 4 of this bulletin
concerning controlling exposures that may occur during maintenance or other procedures carried
out at broadcast and other telecommunications sites.

Applicants may consult the relevant sections below, which describe how to estimate field
strength and power density levels from typical, general radiators as well as from aperture

7" Supplement A to OET Bulletin 65, Version 97-01, Additional Information for Radio and Television
Broadcast Stations. This supplement can be downloaded from the FCC's RF Safety World Wide Web Site:
www.fcc.gov/oet/rfsafety. For further information contact the RF safety program at: +1 (202) 418-2464.
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antennas such as microwave and satellite dish antennas. The general equations given below can
be used for predicting field strength and power density in the vicinity of most antennas, including
those used for paging and in the commercial mobile radio service (CMRS). They can also be
used for making conservative predictions of RF fields in the vicinity of antennas used for
amateur radio transmissions, as discussed earlier.

Equations for Predicting RF Fields

Calculations can be made to predict RF field strength and power density levels around
typical RF sources. For example, in the case of a single radiating antenna, a prediction for power
density in the far-field of the antenna can be made by use of the general Equations (3) or (4)
below [for conversion to electric or magnetic field strength see Equation (1) in Section 1]. These
equations are generally accurate in the far-field of an antenna but will over-predict power density
in the near field, where they could be used for making a "worst case" or conservative prediction.

PG (
ATR? 3)

S:

where: S = power density (in appropriate units, e.g. mW/cm?)
P = power input to the antenna (in appropriate units, e.g., mW)
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna (appropriate units, e.g., cm)

or:

EIRP
4TR? “4)

S:

where: EIRP = equivalent (or effective) isotropically radiated power

When using these and other equations care must be taken to use the correct units for all
variables. For example, in Equation (3), if power density in units of mW/cm? is desired then
power should be expressed in milliwatts and distance in cm. Other units may be used, but care
must be taken to use correct conversion factors when necessary. Also, it is important to note that
the power gain factor, G, in Equation (3) is normally numeric gain. Therefore,
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when power gain is expressed in logarithmic terms, i.e., dB, a conversion is required using the
relation:

@
G =101

For example, a logarithmic power gain of 14 dB is equal to a numeric gain of 25.12.

In some cases operating power may be expressed in terms of "effective radiated power"
or "ERP" instead of EIRP. ERP is power referenced to a half-wave dipole radiator instead of to
an isotropic radiator. Therefore, if ERP is given it is necessary to convert ERP into EIRP in
order to use the above equations. This is easily done by multiplying the ERP by the factor of
1.64, which is the gain of a half-wave dipole relative to an isotropic radiator. For example, if
ERP is used in Equation (4) the relation becomes:

_ EIRP _ 1.64 ERP _ 0.41 ERP
S = 2 - 2 - 2 (5)
4TR 4TR TR

For a truly worst-case prediction of power density at or near a surface, such as at ground-
level or on a rooftop, 100% reflection of incoming radiation can be assumed, resulting in a
potential doubling of predicted field strength and a four-fold increase in (far-field equivalent)
power density. In that case Equations (3) and (4) can be modified to:

(2)2PG PG EIRP
S: = = 6
2 2 2 ()

ATIR TR TR

In the case of FM radio and television broadcast antennas, the U.S. Environmental
Protection Agency (EPA) has developed models for predicting ground-level field strength and
power density [Reference 11]. The EPA model recommends a more realistic approximation
for ground reflection by assuming a maximum 1.6-fold increase in field strength leading to an
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increase in power density of 2.56 (1.6 X 1.6). Equation (4) can then be modified to:

_ 2.56 EIRP _ 0.64 EIRP
o 2 2 (7)
4TR TR

If ERP is used in Equation (7), the relation becomes:

g - 0.64 EIRP _ (0.64) (1.64) ERP _ 1.05 ERE o
mR? mR? mR? ®)

It is sometimes convenient to use units of microwatts per centimeter squared (uW/cm®)
instead of mW/cm” in describing power density. The following simpler form of Equation (8) can
be derived if power density, S, is to be expressed in units of pW/cm?®:

33.4 ERP
S = 27 )

where: S = power density in pW/cm’
ERP = power in watts
R = distance in meters

An example of the use of the above equations follows. A station is transmitting at a
frequency of 100 MHz with a total nominal ERP (including all polarizations) of 10 kilowatts
(10,000 watts) from a tower-mounted antenna. The height to the center of radiation is 50 meters
above ground-level. Using the formulas above, what would be the calculated "worst-case" power
density that could be expected at a point 2 meters above ground (approximate head level) and at a
distance of 20 meters from the base of the tower? Note that this type of analysis does not take
into account the vertical radiation pattern of the antenna, i.e., no information on directional
characteristics of signal propagation is considered. Use of actual vertical radiation pattern data
for the antenna would most likely significantly reduce ground-level exposure predictions from
those calculated below (see later discussion), resulting in a more realistic estimate of the actual
exposure levels.

From simple trigonometry the distance R can be calculated to be 52 meters [square root
of: (48)>+ (20)*], assuming essentially flat terrain. Therefore, using Equation (9), the
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calculated conservative "worst case" power density is:

33.4 (10,000 tt
S = ( watts) _ about 124 uw/cm?

(52 m)?

By consulting Table 1 of Appendix A it can be determined that the limit for general
population/uncontrolled exposure at 100 MHz is 0.2 mW/cm® or 200 pW/cm®. Therefore, this
calculation shows that even under worst-case conditions this station would comply with the
general population/uncontrolled limits, at least at a distance of 20 meters from the tower. Similar
calculations could be made to ensure compliance at other locations, such as at the base of the
tower where the shortest direct line distance, R, to the ground would occur.

Relative Gain and Main-Beam Calculations

The above-described equations can be used to calculate fields from a variety of radiating
antennas, such as omni-directional radiators, dipole antennas and antennas incorporating
directional arrays. However, in many cases the use of equations such as Equations (3) and (4)
will result in an overly conservative "worst case" prediction of the field at a given point.
Alternatively, if information concerning an antenna's vertical radiation pattern is known, a
relative field factor (relative gain) derived from such a pattern can be incorporated into the
calculations to arrive at a more accurate representation of the field at a given point of interest.
For example, in the case of an antenna pointing toward the horizon, if the relative gain in the
main beam is 1.0, then in other directions downward from horizontal the field may be
significantly less than 1.0. Therefore, radiation from the antenna directly toward the ground may
be significantly reduced from the omni-directional case and a more realistic prediction of the
field can be obtained for the point of interest.

For example, in the calculation above, it can be shown from trigonometry that the
depression angle below horizontal of the vector corresponding to the distance, R, is about 68°.
For purposes of illustration, assume that the antenna in this example has its main beam pointed
approximately toward the horizon and, at a depression angle of 68°, the field relative to the main
beam (relative gain) is -6 dB (a factor of 0.5 in terms of field strength and 0.25 in terms of
power density). In that case the calculation above can be modified giving a more
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accurate representation of the power density at the ground-level point of interest, as follows.

33.4 F? 33.4 (0.5)2% (10,000
g - F° ERP _ ( )< watts) ~ about 31 i/ cm?

R? (52 m)?

where: F = the relative field factor (relative numeric gain)

In general, Equation (9) can be modified to:

_ 33.4 (F?) ERP
S = > (10)

where: S = power density in pW/cm®
F = relative field factor (relative numeric gain)
ERP = power in watts
R = distance in meters

When the point of interest where exposure may occur is in or near the main radiated beam
of an antenna, Equation (3) or its derivatives can be used. In other words, the factor, F, in such
cases would be assumed to be 1.0. Such cases occur when, for example, a nearby building or
rooftop may be in the main beam of a radiator. For convenience in determining exposures in
such situations, Equation (3) has been used to derive Figures 1 and 2. These figures allow a
quick determination of the power density at a given distance from an antenna in its main beam
for various levels of ERP." Intermediate ERPs can be estimated by interpolation, or the next
highest ERP level can be used as a worst case approximation.

Figure 1 assumes no reflection off of a surface. However, at a rooftop location where the
main-beam may be directed parallel and essentially along or only slightly above the surface of
the roof, there may be reflected waves that would contribute to exposure. Therefore, Figure 2
was derived for the latter case using the EPA-recommended reflection factor of (1.6)* = 2.56 (see
earlier discussion), and the values shown are more conservative. When using Figures 1 or 2 a
given situation should be considered on its own merits to determine which figure is more
appropriate. For rooftop locations it is also important to note that exposures inside a building
can be expected to be reduced by at least 10-20 dB due to attenuation caused by building
materials in the walls and roof.

8 To convert to EIRP use the relation: EIRP = ERP X 1.64.
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Aperture Antennas

Aperture antennas include those used for such applications as satellite-earth stations,
point-to-point microwave radio and various types of radar applications. Generally, these types of
antennas have parabolic surfaces and many have circular cross sections. They are characterized
by their high gain which results in the transmission of power in a well-defined collimated beam
with little angular divergence. Systems using aperture antennas operate at microwave
frequencies, i.e., generally above 900 MHz.

Those systems involved in telecommunications applications operate with power levels
that depend on the distance between transmit and receive antennas, the number of channels
required (bandwidth) and antenna gains of transmit and receive antennas. The antennas used
typically have circular cross sections, where antenna diameter is an important characteristic that
determines the antenna gain. With regard to some operations, such as satellite-earth station
transmitting antennas, the combination of high transmitter power and large antenna diameter
(high gain) produces regions of significant power density that may extend over relatively large
distances in the main beam. Many "dish" type antennas used for satellite-earth station
transmissions utilize the Cassegrain design in which power is fed to the antenna from a
waveguide located at the center of the parabolic reflector. Radiation from this source is then
incident on a small hyperbolic sub-reflector located between the power feed and the focal point
of the antenna and is then reflected back to the main reflector resulting in the transmission of a
collimated beam. An example of this is illustrated in Figure 3.

N

/
[

Parabolic Reflector

%/Hyperbolic Sub-Reflector
Collimated

Feed ]
\ Focal Point Beam

FIGURE 3. Cassegrain Antenna

Because of the highly directional nature of these and other aperture antennas, the
likelihood of significant human exposure to RF radiation is considerably reduced. The power
densities existing at locations where people may be typically exposed are substantially less
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than on-axis power densities. Factors that must be taken into account in assessing the potential
for exposure are main-beam orientation, antenna height above ground, location relative to where
people live or work and the operational procedures followed at the facility.

Satellite-earth uplink stations have been analyzed and their emissions measured to
determine methods to estimate potential environmental exposure levels. An empirical model has
been developed, based on antenna theory and measurements, to evaluate potential environmental
exposure from these systems [Reference 15]. In general, for parabolic aperture antennas with
circular cross sections, the following information and equations from this model can be used in
evaluating a specific system for potential environmental exposure. More detailed methods of
analysis are also acceptable. For example, see References [18] and [21].

Antenna Surface. The maximum power density directly in front of an antenna (e.g., at the
antenna surface) can be approximated by the following equation:

Ssurface - 4_P
A (11)

where: S ... = maximum power density at the antenna surface
P = power fed to the antenna
A = physical area of the aperture antenna

Near-Field Region. In the near-field, or Fresnel region, of the main beam, the power density
can reach a maximum before it begins to decrease with distance. The extent of the near-field can
be described by the following equation (D and A in same units):

2
Rnf - D_
" (12)

where: R, ;= extent of near-field
D = maximum dimension of antenna (diameter if circular)
A = wavelength

The magnitude of the on-axis (main beam) power density varies according to location in
the near-field. However, the maximum value of the near-field, on-axis, power density can
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be expressed by the following equation:

16MP
S = 13
£ D? (13)

where: S ;= maximum near-field power density
n = aperture efficiency, typically 0.5-0.75
P = power fed to the antenna
D = antenna diameter

Aperture efficiency can be estimated, or a reasonable approximation for circular apertures
can be obtained from the ratio of the effective aperture area to the physical area as follows:

GA®
"% (14)
)

where: m = aperture efficiency for circular apertures
G = power gain in the direction of interest relative to an isotropic radiator
A = wavelength
D = antenna diameter

If the antenna gain is not known, it can be calculated from the following equation using
the actual or estimated value for aperture efficiency:

4mNA
A2 (15)

where: 1 = aperture efficiency
G = power gain in the direction of interest relative to an isotropic radiator

A = wavelength
A = physical area of the antenna
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Transition Region. Power density in the transition region decreases inversely with distance
from the antenna, while power density in the far-field (Fraunhofer region) of the antenna
decreases inversely with the square of the distance. For purposes of evaluating RF exposure, the
distance to the beginning of the far-field region (farthest extent of the transition region) can be
approximated by the following equation:

0.6 b7
£ A (16)

where: R = distance to beginning of far-field
D = antenna diameter
A = wavelength

The transition region will then be the region extending from R, calculated from
Equation (12), to R¢. If the location of interest falls within this transition region, the on-axis

Snf Rnf

- R (17)

power density can be determined from the following equation:

where: S, = power density in the transition region
S, = maximum power density for near-field calculated above
R, = extent of near-field calculated above
R =distance to point of interest

Far-Field Region. The power density in the far-field or Fraunhofer region of the antenna pattern
decreases inversely as the square of the distance. The power density in the far-field region of the
radiation pattern can be estimated by the general equation discussed earlier:

jote’
4TR? (18)

ff

where:  S; = power density (on axis)
P = power fed to the antenna

G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the point of interest
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In the far-field region, power is distributed in a series of maxima and minima as a
function of the off-axis angle (defined by the antenna axis, the center of the antenna and the
specific point of interest). For constant phase, or uniform illumination over the aperture, the main
beam will be the location of the greatest of these maxima. The on-axis power densities calculated
from the above formulas represent the maximum exposure levels that the system can produce.
Off-axis power densities will be considerably less.

For off-axis calculations in the near-field and in the transition region it can be assumed
that, if the point of interest is at least one antenna diameter removed from the center of the main
beam, the power density at that point would be at least a factor of 100 (20 dB) less than the value
calculated for the equivalent distance in the main beam (see Reference [15] ).

For practical estimation of RF fields in the off-axis vicinity of aperture antennas, use of
the antenna radiation pattern envelope can be useful. For example, for the case of an earth
station in the fixed-satellite service, the Commission's Rules specify maximum allowable gain
for antenna sidelobes not within the plane of the geostationary satellite orbit, such as at ground

level."” In such cases, the rules require that the gain of the antenna shall lie below the envelope
defined by:

32 - {25l0g,,(0)} dBi  for 1°<@<48°
and: -10dBi for 48°<0 < 180°

Where: 0 = the angle in degrees from the axis of the main lobe
dBi = dB relative to an isotropic radiator

Use of the gain obtained from these relationships in simple far-field calculations, such as
Equation 18, will generally be sufficient for estimating RF field levels in the surrounding
environment, since the apparent aperture of the antenna is typically very small compared to its
frontal area.

Special Antenna Models

There are various antenna types for which other models and prediction methods could be
useful for evaluating the potential for exposure. To discuss models for each of the numerous
types of antennas in existence would be beyond the scope of this bulletin. However, some
specific cases and applications will be mentioned. In addition, a model that

¥ See 47 CFR 25.209 (a)(2).
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was developed for FM radio broadcast antennas is discussed in Supplement A to this bulletin.”

Prediction methods have been developed for certain specialized antennas used for paging,
cellular radio and personal communications services (PCS). In 1995, a study was performed for
the FCC by Richard Tell Associates, Inc., that included developing prediction methodology for
RF fields in the vicinity of such antennas, particularly those that may be
located on rooftops (see References [29] and also [22] ). In that study it was found that at
distances close to these antennas a power density model based on inverse distance was more
accurate than predictions based on the typical far-field equations such as Equations (3) and (4)
above. In other words, in these equations the factor R could be substituted for the factor R? for a
more realistic approximation of the true power density close to the antennas. The distance over
which this relation holds appears to vary with the antenna under study, but can extend for several
meters according to the Tell study.

Tell has observed that the use of a cylindrical model can be useful in evaluating RF fields
near vertical collinear dipole antennas similar to those used for cellular, PCS, paging and two-
way radio communications.”’ This model can also be used in estimating near-field exposures
adjacent to television and FM radio broadcast antennas where workers may be located during
tower work. In general, this model is a more accurate predictor of exposure very close to an
antenna where "far-field" equations, such as Equation 1, may significantly overpredict the RF
environment. However, as one moves away from an antenna the cylindrical model becomes
overly conservative and the far-field model becomes more accurate. The exact distance
("crossover point") where this occurs is not a simple value but depends on characteristics of the
antenna such as aperture dimension and gain. One can determine this crossover point by
calculating and plotting power densities using a far-field model and the cylindrical model
described below and finding the distance where the predictions coincide.

For Tell's cylindrical model, spatially averaged plane-wave equivalent power densities
parallel to the antenna may be estimated by dividing the net antenna input power by the surface
area of an imaginary cylinder surrounding the length of the radiating antenna. While the actual
power density will vary along the height of the antenna, the average value along its

%0 Additional Information for Radio and Television Broadcast Stations, Supplement A to OET Bulletin 65,

Version 97-01. This supplement will be made available for downloading from the FCC RF Safety Web Site:
www.fcc.gov/oet/rfsafety. Otherwise contact the FCC RF Safety Program at: (202) 418-2464.

*' Tell, Richard A. (1996). EME Design and Operation Considerations for Wireless Antenna Sites.
Technical report prepared for the Cellular Telecommunications Industry Association, Washington, D.C. 20036.
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length will closely follow the relation given by the following equation.

p

net

27Rh (19)

S:

where: S = power density
P, = net power input to the antenna
R = distance from the antenna
h = aperture height of the antenna

For sector-type antennas, power densities can be estimated by dividing the net input
power by that portion of a cylindrical surface area corresponding to the angular beam width of
the antenna. For example, for the case of a 120-degree azimuthal beam width, the surface area
should correspond to 1/3 that of a full cylinder. This would increase the power density near the
antenna by a factor of three over that for a purely omni-directional antenna. Mathematically, this
can be represented by Equation (20) in which the angular beam width, 0y, can be taken as the
appropriate azimuthal "power dispersion" angle for a given reflector. For example, a
conservative estimate could be obtained by using the 3 dB (half-power) azimuthal beam width
for a given sectorized antenna.

. ( 180) Pret
0. ) wrn (20)

where: S = power density
P.. = net power input to the antenna
0sw = beam width of the antenna in degrees
R = distance from the antenna
h = aperture height of the antenna

Equation (20) can be used for any vertical collinear antenna, even omni-directional ones.
For omni-directional antennas, 0, would be 360 degrees and Equation (20) reduces to the
simpler Equation (19) above.

Multiple-Transmitter Sites and Complex Environments

It is common for multiple RF emitters to be co-located at a given site. Antennas are often
clustered together at sites that may include a variety of RF sources such as radio and television
broadcast towers, CMRS antennas and microwave antennas. The FCC's exposure guidelines are
meant to apply to any exposure situation caused by transmitters regulated by
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the FCC. Therefore, at multiple-transmitter sites, all significant contributions to the RF
environment should be considered, not just those fields associated with one specific source.
When there are multiple transmitters at a given site collection of pertinent technical information
about them will be necessary to permit an analysis of the overall RF environment by calculation
or computer modeling. However, if this is not practical a direct measurement survey may prove
to be more expedient for assessing compliance (see Section 3 of this bulletin that deals with
measurements for more information).

The rules adopted by the FCC specify that, in general, at multiple transmitter sites actions
necessary to bring the area into compliance with the guidelines are the shared responsibility of all
licensees whose transmitters produce field strengths or power density levels at the area in
question in excess of 5% of the exposure limit (in terms of power density or the square of the
electric or magnetic field strength) applicable to their particular transmitter.”> When performing
an evaluation for compliance with the FCC's RF guidelines all significant contributors to the
ambient RF environment should be considered, including those otherwise excluded from
performing routine RF evaluations, and applicants are expected to make a good-faith effort to
consider these other transmitters. For purposes of such consideration, significance can be taken
to mean any transmitter producing more than 5% of the applicable exposure limit (in terms of
power density or the square of the electric or magnetic field strength) at accessible locations.

The percentage contributions are then added to determine whether the limits are (or would be)
exceeded. If the MPE limits are exceeded, then the responsible party or parties, as described
below, must take action to either bring the area into compliance or submit an EA.

Applicants and licensees should be able to calculate, based on considerations of
frequency, power and antenna characteristics the distance from their transmitter where their
signal produces an RF field equal to, or greater than, the 5% threshold limit. The applicant or
licensee then shares responsibility for compliance in any accessible area or areas within this 5%
"contour" where the appropriate limits are found to be exceeded.

The following policy applies in the case of an application for a proposed transmitter,
facility or modification (not otherwise excluded from performing a routine RF evaluation) that
would cause non-compliance at an accessible area previously in compliance. In such a case, it is
the responsibility of the applicant to either ensure compliance or submit an EA if emissions from
the applicant's transmitter or facility would result in an exposure level at the non-complying area
that exceeds 5% of the exposure limits applicable to that transmitter or facility in terms of power
density or the square of the electric or magnetic field strength.

For a renewal applicant whose transmitter or facility (not otherwise excluded from
routine evaluation) contributes to the RF environment at an accessible area not in compliance
with the guidelines the following policy applies. The renewal applicant must submit an EA if
emissions from the applicant's transmitter or facility, at the area in question, result in an exposure
level that exceeds 5% of the exposure limits applicable to that particular transmitter

2 See 47 C.F.R. 1.1307(b)(3), as amended.
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in terms of power density or the square of the electric or magnetic field strength. In other words,
although the renewal applicant may only be responsible for a fraction of the total exposure
(greater than 5%), the applicant (along with any other licensee undergoing renewal at the same
time) will trigger the EA process, unless suitable corrective measures are taken to prevent non-
compliance before preparation of an EA is necessary. In addition, in a renewal situation if a
determination of non-compliance is made, other co-located transmitters contributing more than
the 5% threshold level must share responsibility for compliance, regardless of whether they are
categorically excluded from routine evaluation or submission of an EA.

Therefore, at multiple-transmitter sites the various responsibilities for evaluating the RF
environment, taking actions to ensure compliance or submitting an EA may lie either with a
newcomer to the site, with a renewal applicant (or applicants) or with all significant users,
depending on the situation. In general, an applicant or licensee for a transmitter at a multiple-
transmitter site should seek answers to the following questions in order to determine compliance
responsibility.

(1) New transmitter proposed for a multiple-transmitter site.

® s the transmitter in question already categorically excluded from routine
evaluation?

® [fyes, routine evaluation of the application is not required.
® [f not excluded, is the site in question already in compliance with the FCC guidelines?

® [f no, the applicant must submit an EA with its application notifying the Commission
of the non-compying situation, unless measures are to be taken to ensure compliance.
Compliance is the responsibility of licensees of all transmitters that contribute to non-
complying area(s) in excess of the applicable 5% threshold at the existing site. If the
existing site is subsequently brought into compliance without consideration of the new
applicant then the next two questions below apply.

® [fyes, would the proposed transmitter cause non-compliance at the site in question?

® [fyes, the applicant must submit an EA (or submit a new EA in the situation described
above) with its application notifying the Commission of the potentially non-complying
situation, unless measures will be taken by the applicant to ensure compliance. In this
situation, it is the responsibility of the applicant to ensure compliance, since the existing
site is already in compliance.

® [f no, no further environmental evaluation is required and the applicant certifies
compliance.
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(2) Renewal applicant at a multiple-transmitter site

® s the transmitter in question already categorically excluded from routine
evaluation?

® [fyes, routine evaluation of the application is not required.
® [f not excluded, is the site in question already in compliance with the FCC guidelines?

® [f no, the applicant must submit an EA with its application notifying the Commission
of the non-compying situation, unless measures are taken to ensure compliance.
Compliance is the responsibility of licensees of all transmitters that contribute to non-
complying area(s) in excess of the applicable 5% threshold.

® [fyes, no further environmental evaluation is necessary and the applicant certifies
compliance.

The Commission expects its licensees and applicants to cooperate in resolving problems
involving compliance at multiple-transmitter sites. Also, owners of transmitter sites are expected
to allow applicants and licensees to take reasonable steps to comply with the FCC's requirements.
When feasible, site owners should also encourage co-location and common solutions for
controlling access to areas that may be out of compliance. In situations where disputes arise or
where licensees cannot reach agreement on necessary compliance actions, a licensee or applicant
should notify the FCC licensing bureau. The bureau may then determine whether appropriate
FCC action is necessary to facilitate a resolution of the dispute.

The FCC's MPE limits vary with frequency. Therefore, in mixed or broadband RF fields
where several sources and frequencies are involved, the fraction of the recommended limit (in
terms of power density or square of the electric or magnetic field strength) incurred within each
frequency interval should be determined, and the sum of all fractional contributions should not
exceed 1.0, or 100% in terms of percentage. For example, consider an antenna farm with radio
and UHF television broadcast transmitters. At a given location that is accessible to the general
public it is determined that FM radio station X contributes 100 uW/cm’ to the total power
density (which is 50% of the applicable 200 pW/cm® MPE limit for the FM frequency band).
Also, assume that FM station Y contributes an additional 50 uW/cm® (25% of its limit) and that a
nearby UHF-TV station operating on Channel 35 (center frequency = 599 MHz) contributes 200
uW/cm® at the same location (which is 50% of the applicable MPE limit for this frequency of 400
uW/cm?). The sum of all of the percentage contributions then equals 125%, and the location is
not in compliance with the MPE limits for the general public. Consequently, measures must be
taken to bring the site into compliance such as restricting access to the area (see Section 4 of this
bulletin on controlling exposure).
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As noted above, in such situations it is the shared responsibility of site occupants to take
whatever actions are necessary to bring a site into compliance. In the above case, the allocation
of responsibility could be generally based on each station's percentage contribution to the overall
power density at the problem location, although such a formula for allocating responsibility is
not an FCC requirement, and other formulas may be used, as appropriate.

When attempting to predict field strength or power density levels at multiple transmitter
sites the general equations discussed in this section of the bulletin can be used at many sites,
depending on the complexity of the site. Individual contributions can often be determined at a
given location using these prediction methods, and then power densities (or squares of field
strength values) can be added together for the total predicted exposure level.

In addition, time-averaging of exposures may be possible, as explained in Section 1 of this
bulletin. For sites involving radio and television broadcast stations, the methods described in
Supplement A for broadcast stations can be used in some circumstances when a site is not overly
complex. Also, for wireless communications sites, some organizations have developed
commercially-available software for modeling sites for compliance purposes.”

When considering the contributions to field strength or power density from other RF
sources, care should be taken to ensure that such variables as reflection and re-radiation are
considered. In cases involving very complex sites predictions of RF fields may not be possible,
and a measurement survey may be necessary (see Section 3 of this bulletin).

The following example illustrates a simple situation involving multiple antennas. The
process for determining compliance for other situations can be similarly accomplished using the
techniques described in this section and in Supplement A to this bulletin that deals with radio and
television broadcast operations. However, as mentioned above, at very complex sites
measurements may be necessary.

In the simple example shown in Figure 4 it is desired to determine the power density at a
given location X meters from the base of a tower on which are mounted two antennas. One
antenna is a CMRS antenna with several channels, and the other is an FM broadcast antenna.
The system parameters that must be known are the total ERP for each antenna and the operating
frequencies (to determine which MPE limits apply). The heights above ground level for each
antenna, H1 and H2, must be known in order to calculate the distances, R1land R2, from the
antennas to the point of interest. The methods described in this section (and in Supplement A for
FM antennas) can be used to determine the power density contributions of each antenna at the
location of interest, and the percentage contributions (compared to the applicable MPE limit for
that frequency) are added together as described above to determine if the location complies with
the applicable exposure guidelines. If the location is accessible
to the public, the general/population limits apply. Otherwise occupational/controlled limits
should be used.

»  For example, the following two U.S. companies have recently begun marketing such software: (1) Richard

Tell Associates, Inc., telephone: (702) 645-3338; and (2) UniSite, telephone: (972) 348-7632.
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Another type of complex environment is a site with multiple towers. The same general
process may be used to determine compliance as described above, if appropriate.
Distances from each transmitting antenna to the point of interest must be calculated, and RF
levels should be calculated at the point of interest due to emissions from each transmitting
antenna using the most accurate model. Limits, percentages and cumulative percent of the limit
may then be determined in the same manner as for Figure 4. Figure 5 illustrates such a situation.

Another situation may involve a single antenna that creates significant RF levels at more
than one type of location. Figure 6 illustrates such a situation where exposures on a rooftop as
well as on the ground are possible. The same considerations apply here as before and can be
applied to predict RF levels at the points of interest. As mentioned previously, with respect to
rooftop environments, it is also important to remember that building attenuation can be expected
to reduce fields inside of the building by approximately 10-20 dB.

Situations where tower climbing is involved may be complicated and may require
reduction of power or shutting down of transmitters during maintenance tasks (also see Section 4
of this bulletin on controlling exposure). Climbing of AM towers involves exposure due to RF
currents induced in the body of the climber, and guidelines are available for appropriate power
reduction (see Supplement A, Section 1, dealing with AM broadcast stations). For FM, TV and
other antennas that may be mounted on towers, the highest exposures will be experienced near
the active elements of each antenna and may require shutting off or greatly reducing power when
a worker passes near the elements.

The equations in this section can also be used to calculate worst-case RF levels either
below or above antennas that are side-mounted on towers. In the example shown in Figure 7, a
more complicated situation arises when a worker is climbing an AM tower on which are
side-mounted two other antennas. In this case the safest and most conservative approach would
be to consult Supplement A, Section 1, for the appropriate AM power level to use and then to
ensure that the transmitters for the other antennas are shut down when the climber passes near
each side-mounted antenna's elements.
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Figure 4. Single tower, co-located antennas, ground-level exposure (at 2 m).
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FIGURE 5. Antennas on multiple towers contributing to RF field at point of interest.
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FIGURE 6. Single roof-top antenna, various exposure locations.
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FIGURE 7. Single tower, co-located antennas, on-tower exposure.
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Evaluating Mobile and Portable Devices

Portable and mobile devices present something of a special case with respect to
evaluating RF exposure. The user of such a device would most likely be in the near vicinity of
the RF radiator, and the predictive methods described above may not apply in all cases.
Therefore, evaluation of exposure due to these devices requires special consideration. The FCC's
rules for evaluating portable and mobile devices for RF compliance are contained in 47 CFR
§§2.1091 and 2.1093 (see Appendix A).

The new FCC guidelines differentiate between devices according to their proximity to
exposed persons. In that regard, "portable" devices are defined as those devices that are designed
to be used with any part of the radiating structure of the device in direct contact with the body of
the user or within 20 cm of the body of the user under normal conditions of use. This category
would include such devices as hand-held cellular telephones that incorporate the radiating
antenna into the handpiece. "Mobile" devices are defined by the FCC as transmitting devices
designed to be used in other than fixed locations that would normally be used with radiating
structures maintained 20 cm or more from the body of the user or nearby persons. In this
context, the term "fixed location" means that the device is physically secured at one location and
is not able to be easily moved to another location.

Examples of mobile devices, as defined above, would include transportable cellular telephones
("bag" phones), cellular telephones and other radio devices that use vehicle-mounted antennas
and certain other transportable transmitting devices. Transmitting devices designed to be used by
consumers or workers that can be easily re-located, such as wireless devices associated with a
personal computer, are considered to be mobile devices if they meet the 20 centimeter separation
requirement.

Evaluation of exposure from a portable or mobile device depends on how the device is to
be used. With respect to portable devices, both the 1992 ANSI/IEEE standard and the NCRP
exposure criteria, upon which the FCC guidelines are based, permit devices designed to be used
in the immediate vicinity of the body, such as hand-held telephones, to be excluded from
compliance with the limits for field strength and power density provided that such devices
comply with the limits for specific absorption rate (SAR). Therefore, portable devices, as
defined by the FCC, are to be evaluated with respect to SAR not MPE limits. For most
consumer-type devices, such as hand-held cellular telephones, the appropriate SAR limit is 1.6
watt/kg as averaged over any one gram of tissue, defined as a tissue volume in the shape of a
cube (see Appendix A for details).

The selection of the 20-cm value for differentiating between "portable" and "mobile"
devices is based on the specification in the 1992 ANSI/IEEE standard that 20 cm should be the
minimum separation distance where reliable field measurements to determine adherence to
MPEs can be made.”* Therefore, although at closer distances a determination of SAR is

2 Although ANSI/IEEE does not explicitly state a rule for determining when SAR measurements are
preferable to MPE measurements, we believe that the 20 cm distance is appropriate based on Sec. 4.3(3) of
ANSI/IEEE C95.1-1992.

40

SB15-005
EXHIBIT C



normally a more appropriate measure of exposure, for "mobile" devices, as defined above,
compliance can be evaluated with respect to MPE limits, and the generic equations of this
section, such as Equations (3) and (4), can be used for calculating exposure potential.

For portable devices SAR evaluation is routinely required by the FCC prior to equipment
authorization or use for the following categories: (1) portable telephones or portable telephone
devices to be used in the Cellular Radiotelephone Service authorized under Part 22, Subpart H of
the FCC's rules or to be used in the Private Land Mobile Radio Services for SMR systems under
Part 90 of our rules; (2) portable devices to be used in the Personal Communications Services
(PCS) authorized under Part 24; (3) portable devices that operate in the General Wireless
Communications Services or the Wireless Communications Service authorized under Parts 26
and 27; (4) portable devices to be used for earth-satellite communication authorized under Part
25 and Part 80; and (5) portable unlicensed PCS, portable unlicensed NII and portable
millimeter-wave devices authorized under Part 15 of our rules (see Appendix A for specific rule
parts).

Mobile devices, as defined above, are to be evaluated with respect to the MPE limits
specified in Table 1 of Appendix A (and in 47 CFR § 1.1310). Evaluation prior to equipment
authorization or use is routinely required for the following mobile transmitters if the operating
frequency is 1.5 GHz or below and the effective radiated power (ERP) of the station, in its
normal configuration, will be 1.5 watts or greater, or if the operating frequency is above 1.5 GHz
and the ERP is 3 watts or more: (1) mobile telephones or portable telephone devices to be used
in the Cellular Radiotelephone Service authorized under Part 22 Subpart H of the FCC's rules or
to be used in the Private Land Mobile Radio Services for SMR systems under Part 90 of our
rules; (2) mobile devices to be used in the Personal Communications Services (PCS) authorized
under Part 24; (3) mobile devices that operate in the General Wireless Communications Services
or the Wireless Communications Service authorized under Parts 26 and 27; (4) mobile devices to
be used for earth-satellite communication authorized under Part 25 and Part 80; and (5)
unlicensed PCS, unlicensed NII and millimeter-wave mobile devices authorized under Part 15 of
our rules.

Although the FCC's exposure criteria apply to portable and mobile devices in general, at
this time routine evaluation for compliance is not required for devices such as "push-to-talk"
portable radios and "push to talk" mobile radios used in taxicabs, business, police and fire
vehicles and used by amateur radio operators. These transmitting devices are excluded from
routine evaluation because their duty factors (percentage of time during use when the device is
transmitting) are generally low and, for mobile radios, because their antennas are normally
mounted on the body of a vehicle which provide some shielding and separation from the user.
This significantly reduces the likelihood of human exposure in excess of the RF safety guidelines
due to emissions from these transmitters. Duty factors associated with transmitting devices that
are not "push-to-talk," such as transportable cellular telephones ("bag" phones) or cellular
telephones that use vehicle-mounted antennas, would be generally higher, and these devices are
subject to routine evaluation. Although we are not requiring routine evaluation of all portable and
mobile devices, under Sections 1.1307(c) and 1.1307(d) of the FCC's Rules, 47 CFR 1.1307(c)
and (d), the Commission reserves the right to require
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evaluation for environmental significance of any device (in this case with respect to SAR or
compliance with MPE limits).

The following guidelines should be used to determine the application of the exposure
criteria to portable and mobile devices in general. First of all, devices may generally be
evaluated based on whether they are designed to be used under occupational/controlled or
general population/uncontrolled conditions. Devices that are designed specifically to be used in
the workplace, such as many hand-held, two-way portable radios, would be considered as
operating in an occupational/controlled environment and the applicable limits for controlled
environments would apply. On the other hand, devices designed to be purchased and used
primarily by consumers, such as cellular telephones and most personal communications devices,
would be considered to operate under the general population/uncontrolled category, and limits
for uncontrolled environments would apply. Devices that can be used in either environment
would normally be required to meet uncontrolled exposure criteria.

In situations where higher exposure levels may result from unusual or inappropriate use
of a device, instructional material should be provided to the user to caution against such usage.
With regard to mobile devices that are not hand-held, labels and instructional material may be
useful as when a minimum separation distance is desired to be maintained. For example, in the
case of a cellular "bag" phone a prominent warning label as well as instructional information on
minimum required distances for compliance would be an acceptable means of ensuring that the
device is used safely.

With respect to evaluating portable devices, various publications are available that
describe appropriate measurement techniques and methods for determining SAR for compliance
purposes.” The use of appropriate numerical and computational techniques, such as FDTD
analysis, may be acceptable for demonstrating compliance with SAR values. Studies have
indicated that such techniques can be used to determine energy absorption characteristics in
exposed subjects (e.g., see Reference [24]). However, in order for numerical techniques to be
valid the basic computational algorithm and modeling of the portable device should be validated,
and appropriate models of the human body should be used which will provide reasonable
accurate estimates of SAR. Accurate models of the adult human body exist at the present time,
but developing models of devices may be more problematic. In general, numerical device and
antenna models should represent the actual device under test and should be confirmed
accordingly, e.g., with appropriate techniques, analytical data, published data or far-field
radiation patterns.

For purposes of evaluating compliance with localized SAR guidelines, portable devices
should be tested or evaluated based on normal operating positions or conditions. Because of the
location of the antenna, the antenna may be closer to the body, e.g., the head, when the

2 For example, see sections of ANSI/IEEE C95.3-1992 and NCRP Report No. 119, discussed below, that
describe SAR evaluation techniques. Also, see References [5], [7], [12], [13], [14], [16], [17], [23] and [24]. Other
organizations are developing information on SAR evaluation procedures, and SAR evaluation services and systems
are commercially available.
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device is held against the left side of the head or body versus when it is held against the right
side. In such cases, there will be differences in coupling to the body resulting in higher SARs
when the device is held on one side rather than the other. Since various users may hold these
devices in either position, both positions should be tested to determine compliance.

Industry groups and other organizations are expected to develop product performance
standards and other information to ensure compliance with SAR criteria in the future. This effort
will be very helpful in facilitating the provision of compliance guidelines and services to
manufacturers and others. In that regard, a sub-committee sponsored by the IEEE has been
recently formed to develop specific and detailed recommendations for experimental and
numerical evaluation of SAR from portable devices.”® FCC staff participate as members of this
sub-committee, and it is expected that the FCC will be able to use the recommendations made by
this group to provide future guidance on SAR evaluation.”” In the meantime, the FCC expects to
periodically issue statements or guidance on compliance with SAR requirements pending the
issuance of any recommended protocols or guidelines from the IEEE or other organizations.
Inquiries with respect to FCC requirements for SAR evaluation should be directed to the FCC's
laboratory in Columbia, Maryland, telephone: (301) 725-1585.

For portable devices operating at frequencies above 6 GHz special considerations are
necessary. The localized SAR criteria used by the FCC, and specified in the ANSI/IEEE 1992
standard, only apply at operating frequencies between 100 kHz and 6 GHz.*® For portable
devices that operate above 6 GHz (e.g., millimeter-wave devices) localized SAR is not an
appropriate means for evaluating exposure. At these higher frequencies, exposure from portable
devices should be evaluated in terms of power density MPE limits instead of SAR. Power
density values can be either calculated or measured, as appropriate.

If power density is to be measured at these higher frequencies to show compliance of
portable devices, a question arises as to an appropriate minimum distance at which to make such
a measurement. The ANSI/IEEE 1992 standard specifies 20 cm as a minimum separation
distance for such measurements. The guidelines delineated in NCRP No. 86 indicated that
measurements should be made at least 5 cm "from any object in the field."* The more recent
NCRP Report 119 seems to endorse the 20 cm value, at least for the case of

0 IEEE Standards Coordinating Committee 34 (IEEE SCC34), sub-committee II. For further information
contact the IEEE at 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331.

7 It should also be noted that in February 1997 the European Committee for Electrotechnical Standardization

released a CENELEC document entitled, "Considerations for Human Exposure to EMFs from Mobile
Telecommunications Equipment (MTE) in the Frequency Range 30 MHz - 6 GHz." This document contains
information and guidance on techniques for evaluating SAR compliance for RF devices.

*  ANSI/IEEE €95.1-1992, Section 4.2.

¥ See Reference [20], NCRP Report No. 86 at Section 17.5.
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"secondary" sources.”’ In some cases, for example, near an open-ended waveguide or consumer
device operating at a millimeter-wave frequency, a 20 cm separation requirement from the
primary radiating source for measurements would not be practical for determining exposure
potential. Therefore, in such cases a 5 cm separation requirement can be justified to allow for
evaluation of potential exposure at distances closer than 20 cm. Some research relevant to this
issue has been done in the VHF band that indicates there is no practical reason why a 5 cm
minimum distance cannot be used for measuring power density.”’ Since a 5 cm separation
distance is already built-in to many isotropic broadband RF probes, performing measurements at
this distance is straightforward.

In view of these facts, it is appropriate to evaluate both mobile and portable devices that
operate at frequencies above 6 GHz for compliance with FCC RF guidelines in terms of the FCC
MPE limits for power density. In that regard, it is appropriate to make measurements of power
density at a minimum distance of 5 cm from the radiator of a portable device to show
compliance.

Section 3: MEASURING RF FIELDS

Reference Material

In some cases the prediction methods described in Section 2 of this bulletin cannot be
used, and actual measurements of the RF field may be necessary to determine whether there is a
potential for human exposure in excess of the MPE limits specified by the FCC. For example, in
a situation such as an antenna farm, with multiple users the models discussed previously would
not always be applicable. Measurements may also be desired for cases in which predictions are
slightly greater or slightly less than the threshold for excessive exposure or when fields are likely
to be seriously distorted by objects in the field, e.g., conductive structures.

Techniques and instrumentation are available for measuring the RF environment near
broadcast and other transmitting sources. In addition, references are available which provide
detailed information on measurement procedures, instrumentation, and potential problems.
Two excellent references in this area have been published by the IEEE and by the NCRP. The
ANSI/IEEE document (ANSI/IEEE C95.3-1992) is entitled, "Recommended Practice for the
Measurement of Potentially Hazardous Electromagnetic Fields - RF and Microwave,"

% Reference [21], NCRP Report 119 at Section 3.3.6.

' R.A. Tell, "An Investigation of RF Induced Hot Spots and their Significance Relative to Determining
Compliance with the ANSI Radiofrequency Protection Guide." Report prepared for the National Association of
Broadcasters, July 3, 1989.
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(Reference [2]) and the NCRP publication (NCRP Report No. 119) is entitled, "A Practical
Guide to the Determination of Human Exposure to Radiofrequency Fields" (Reference [21] ).
Both of these documents contain practical guidelines and information for performing field
measurements in broadcast and other environments, and the FCC strongly encourages their use.
Other selected references are given in the reference section of this bulletin.

Instrumentation

Instruments used for measuring radiofrequency fields may be either broadband or
narrowband devices. A typical broadband instrument responds essentially uniformly and
instantaneously over a wide frequency range and requires no tuning. A narrowband instrument
may also operate over a wide frequency range, but the instantaneous bandwidth may be limited
to only a few kilohertz, and the device must be tuned to the frequency of interest. Each type of
instrument has certain advantages and certain disadvantages, and the choice of which instrument
to use depends on the situation where measurements are being made.

All instruments used for measuring RF fields have the following basic components: (1)
an antenna to sample the field, (2) a detector to convert the time-varying output of the antenna to
a steady-state or slowly varying signal, (3) electronic circuitry to process the signal, and (4) a
readout device to display the measured field parameter in appropriate units.

The antennas most commonly used with broadband instruments are either dipoles that
respond to the electric field (E) or loops that respond to the magnetic field (H). Surface area or
displacement-current sensors that respond to the E-field are also used. In order to achieve a
uniform response over the indicated frequency range, the size of the dipole or loop must be small
compared to the wavelength of the highest frequency to be measured. Isotropic broadband probes
contain three mutually orthogonal dipoles or loops whose outputs are summed so that the
response is independent of orientation of the probe. The output of the dipoles or loops is
converted to a proportional steady-state voltage or current by diodes or thermocouples, so that
the measured parameter can be displayed on the readout device.

As described in the first edition of this bulletin, there are certain characteristics which are
desirable in a broadband survey instrument. The major ones are as follows:

(1) The response of the instrument should be essentially isotropic, i.e., independent of
orientation, or rotation angle, of the probe.

(2) The frequency range of the instrument and the instruments response over that range
should be known. Generally this is given in terms of the error of response between certain

frequency limits, e.g. , + 0.5 dB from 3 to 500 MHz.

(3) Out-of-band response characteristics of the instrument should be specified by the
manufacturer to assist the user in selecting an instrument for a particular application.
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For example, regions of enhanced response, or resonance, at frequencies outside of the band of
interest could result in error in a measurement, if signals at the resonant frequency(ies) are
present during the measurement.

(4) The dynamic range of the instrument should be at least + 10 dB of the applicable
exposure guideline.

(5) The instrument's readout device should be calibrated in units that correspond to the
quantity actually being measured. An electric field probe responds to E or E?, and a
magnetic field probe responds to H or H?, equally well in both the near-field and far-field.
However, a readout device calibrated in units of power density does not read true power
density if measurements are made in the near-field. This is because under plane-wave
conditions, in which E, H, and power density are related by a constant quantity (the wave
impedance which, for free space, is equal to 377 ohms), do not exist in the near-field
where the wave impedance is complex and generally not known. Readout devices
calibrated in "power density" actually read "far-field equivalent" power density or
"plane-wave equivalent" power density (see discussion of MPE limits in Section 1 of this
bulletin).

(6) The probe and the attached cables should only respond to the parameter being
measured, e.g. , a loop antenna element should respond to the magnetic field and should
not interact significantly with the electric field.

(7) Shielding should be incorporated into the design of the instrument to reduce or
eliminate electromagnetic interference.

(8) There should be some means, e.g., an alarm or test switch to establish that the probe
is operating correctly and that none of the elements are burned out. Also, a means should
be provided to alert the user if the measured signal is overloading the device.

(9) When the amplitude of the field is changing while measurements are being made, a
"peak-hold" circuit may be useful. Such a change in amplitude could result either from
variation in output from the source or from moving the probe through regions of the field
that are non-uniform.

(10) For analog-type meters, the face of the meter should be coated with a transparent,
conductive film to prevent false readings due to the accumulation of static charge in the
meter itself. Also, the outer surface of the probe assembly of electric-field survey
instruments should be covered with a high-resistance material to minimize errors due to
static charge buildup.

(11) The instrument should be battery operated with easily replaceable or rechargeable

batteries. A test switch or some other means should be provided to determine whether the
batteries are properly charged. The instrument should be capable of operating
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within the stated accuracy range for a time sufficient to accomplish the desired measurements
without recharging or replacing the batteries.

(12) The user should be aware of the response time of the instrument, i.e., the time
required for the instrument to reach a stable reading.

(13) The device should be stable enough so that frequent readjustment to zero
("rezeroing") is not necessary. If not equipped with automatic zeroing capability, devices
must be zeroed with the probe out of the field, either by shielding them or turning off the
RF source(s). Either method is time consuming, making stability an especially desirable
feature.

(14) If the instrument is affected by temperature, humidity, pressure, etc., the extent of
the effect should be known and taken into account.

(15) The sensor elements should be sufficiently small and the device should be free from
spurious responses so that the instrument responds correctly to the parameter being
measured, both in the near-field and in the far-field. It should be emphasized that an
instrument with a readout expressed in terms of power density will only be correct in the
far-field. However, the term "far-field equivalent" or "plane-wave equivalent" power
density is sometimes used in this context and would be acceptable as long as its meaning
is understood and it is appropriately applied to the situation of interest (see discussion in
Section 1).

(16) The instrument should respond to the average (rms) values of modulated fields
independent of modulation characteristics. With respect to measurements of pulsed
sources such as radar transmitters, many commercially-available survey instruments
cannot measure high peak-power pulsed fields accurately. In such cases, the instrument
should be chosen carefully to enable fields close to the antenna to be accurately
measured.

(17) The instrument should be durable and able to withstand shock and vibration
associated with handling in the field or during shipping. A storage case should be

provided.

(18) The accuracy of the instrument should not be affected by exposure to light or other
forms of ambient RF and low-frequency electromagnetic fields.

(19) The markings on the meter face should be sufficiently large to be easily read at
arm's length.

(20) Controls should be clearly labeled and kept to a minimum, and operating procedures
should be relatively simple.
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(21) Typical meters use high-resistance leads that can be particularly susceptible to
flexure noise when measuring fields at relatively low intensities. Therefore, when a
broadband isotropic meter is used for measuring power density levels that fall into the
lower range of detectability of the instrument (e.g., a few pW/cm?), the meter should
exhibit low noise levels if such measurements are to have any meaning.

(22) When measuring fields in multiple-emitter environments, the ability of many
commonly available RF broadband survey meters to accurately measure multiple signals
of varying frequencies may be limited by how the meter sums the outputs of its diode
detectors. This can lead to over-estimates of the total RF field that may be significant.
Although such estimates can represent a "worst case," and are allowable for compliance
purposes, users of these meters should be aware of this possible source of error.

A useful characteristic of broadband probes used in multiple-frequency RF environments
is a frequency-dependent response that corresponds to the variation in MPE limits with
frequency. Broadband probes having such a "shaped" response permit direct assessment of
compliance at sites where RF fields result from antennas transmitting over a wide range of
frequencies. Such probes can express the composite RF field as a percentage of the applicable
MPE:s.

Another practical characteristic of some RF field instruments is their ability to
automatically determine spatial averages of RF fields. Because the MPEs for exposure are given
in terms of spatial averages, it is helpful to simplify the measurement of spatially variable fields
via data averaging as the survey is being performed. Spatial averaging can be achieved via the
use of "data loggers" attached to survey meters or circuitry built into the meter.

Narrowband devices may also be used to characterize RF fields for exposure assessment.
In contrast to broadband devices, narrowband instruments may have bandwidths of only a few
hundred kilohertz or less. Narrowband instruments, such as field-strength meters and spectrum
analyzers, must be tuned from frequency to frequency, and the field level at each frequency
measured. Spectrum analyzers can be scanned over a band of frequencies, and the frequency and
peak-amplitude information can be stored and printed for later analysis. The results of all
narrowband measurements may then be combined to determine the total field.

As with broadband instruments, narrowband devices consist of basically four
components: an antenna, cables to carry the signal from the antenna, electronic circuitry to
process the output from the antenna and convert it to a steady-state signal proportional to the
parameter being measured, and a readout device. Narrowband instruments may use various
antennas, such as rods (monopoles), loops, dipoles, biconical, conical log spiral antennas or
aperture antennas such as pyramidal horns or parabolic reflectors. A knowledge of the gain, the
antenna factor, or the effective area for a particular antenna provides a means for determining the
appropriate field parameter from a measurement of voltage or power. Cable
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loss also should be taken into account. Tunable field strength meters and spectrum analyzers are
appropriate narrowband instruments to use for measuring antenna terminal voltage or power at
selected frequencies. Each has certain advantages and disadvantages.

Field Measurements

Before beginning a measurement survey it is important to characterize the exposure
situation as much as possible. An attempt should be made to determine:

(1) The frequency and maximum power of the RF source(s) in question, as well as any
nearby sources.

(2) Duty factor, if applicable, of the source(s).
(3) Areas that are accessible to either workers or the general public.

(4) The location of any nearby reflecting surfaces or conductive objects that could
produce regions of field intensification ("hot spots").

(5) For pulsed sources, such as radar, the pulse width and repetition rate and the antenna
scanning rate.

(6) If appropriate, antenna gain and vertical and horizontal radiation patterns.
(7) Type of modulation of the source(s).
(8) Polarization of the antenna(s).

(9) Whether measurements are to be made in the near-field, in close proximity to a
leakage source, or under plane-wave conditions. The type of measurement needed can
influence the type of survey probe, calibration conditions and techniques used.

If possible, one should estimate the maximum expected field levels, in order to facilitate
the selection of an appropriate survey instrument. For safety purposes, the electric field (or the
far-field equivalent power density derived from the E-field) should be measured first because the
body absorbs more energy from the electric field, and it is potentially more hazardous. In many
cases it may be best to begin by using a broadband instrument capable of accurately measuring
the total field from all sources in all directions. If the total field does not exceed the relevant
exposure guideline in accessible areas, and if the measurement technique employed is
sufficiently accurate, such a determination would constitute a showing of compliance with that
particular guideline, and further measurements would be unnecessary.
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When using a broadband survey instrument, spatially-averaged exposure levels may be
determined by slowly moving the probe while scanning over an area approximately equivalent to
the vertical cross-section (projected area) of the human body. An average can be estimated by
observing the meter reading during this scanning process or be read directly on those meters that
provide spatial averaging. Spatially averaging exposure is discussed in more detail in the
ANSI/IEEE and NCRP documents referenced above. A maximum field reading may also be
desirable, and, if the instrument has a "peak hold" feature, can be obtained by observing the peak
reading according to the instrument instructions. Otherwise, the maximum reading can be
determined by simply recording the peak during the scanning process.

The term "hot spots" has been used to describe locations where peak readings occur.
Often such readings are found near conductive objects, and the question arises as to whether it is
valid to consider such measurements for compliance purposes. According to the ANSI C95.3
guidelines (Reference [2]) measurements of field strength to determine compliance are to be
made, "at distances 20 cm or greater from any object." Therefore, as long as the 20 cm criterion
is satisfied, such peak readings should be considered as indicative of the field at that point.
However, as far as average exposure is concerned such localized readings may not be relevant if
accessibility to the location is restricted or time spent at the location is limited (see Section 4 of
this bulletin on controlling exposure). It should be noted that most broadband survey instruments
already have a 5 cm separation built into the probe.

In many situations there may be several RF sources. For example, a broadcast antenna
farm or multiple-use tower could have several types of RF sources including AM, FM, and TV,
as well as CMRS and microwave antennas. Also, at rooftop sites many different types of CMRS
antennas are commonly present. In such situations it is generally useful to use both broadband
and narrowband instrumentation to fully characterize the electromagnetic environment.
Broadband instrumentation could be used to determine what the overall field levels appeared to
be, while narrowband instrumentation would be required to determine the relative contributions
of each signal to the total field if the broadband measurements exceed the most restrictive portion
of the applicable MPEs. The "shaped" probes mentioned earlier will also provide quantification
of the total field in terms of percentage of the MPE limits.

In cases where personnel may have close access to intermittently active antennas, for
example at rooftop locations, measurement surveys should attempt to minimize the uncertainty
associated with the duty cycle of the various communications transmitters at the site to arrive at a
conservative estimate of maximum possible exposure levels.

At broadcast sites it is important to determine whether stations have auxiliary, or stand-
by, antennas at a site in addition to their main antennas. In such cases, either the main antenna or
the auxiliary antenna, which may be mounted lower to the ground, may result in the highest RF
field levels in accessible areas, and contributions from both must be properly evaluated.

At frequencies above about 300 MHz it is usually sufficient to measure only the electric
field (E) or the mean-squared electric field. For frequencies equal to or less than 30
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MHz, for example frequencies in the AM broadcast band, measurements for determining
compliance with MPE limits require independent measurement of both E field and the magnetic
field (H). For frequencies between 30 and 300 MHz it may be possible through analysis to show
that measurement of only one of the two fields, not both, is sufficient for determining
compliance. Further discussion of this topic can be found in Sections 4.3(2) and 6.6 of Reference
[1]. At sites with higher frequency sources, such as UHF-TV stations, only E-field
measurements should be attempted since the loop antennas used in H-field probes are subject to
out-of-band resonances at these frequencies.

In many situations a relatively large sampling of data will be necessary to spatially
resolve areas of field intensification that may be caused by reflection and multipath interference.
Areas that are normally occupied by personnel or are accessible to the public should be examined
in detail to determine exposure potential.

If narrowband instrumentation and a linear antenna are used, field intensities at three
mutually orthogonal orientations of the antenna must be obtained at each measurement point.
The values of E* or H” will then be equal to the sum of the squares of the corresponding,
orthogonal field components.

If an aperture antenna is used, unless the test antenna responds uniformly to all
polarizations in a plane, e.g., a conical log-spiral antenna, it should be rotated in both azimuth
and elevation until a maximum is obtained. The antenna should then be rotated about its
longitudinal axis and the measurement repeated so that both horizontally and vertically polarized
field components are measured. It should be noted that when using aperture antennas in reflective
or near-field environments, significant negative errors may be obtained.

When making measurements, procedures should be followed which minimize possible
sources of error. For example, when the polarization of a field is known, all cables associated
with the survey instrument should be held perpendicular to the electric field in order to minimize
pickup. Ideally, non-conductive cable, e.g., optical fiber, should be used, since substantial error
can be introduced by cable pick-up.

Interaction of the entire instrument (probe plus readout device) with the field can be a
significant problem below approximately 10 MHz, and it may be desirable to use a
self-contained meter or a fiber-optically coupled probe for measuring electric field at these
frequencies. Also, at frequencies below about 1 MHz, the body of the person making the
measurement may become part of the antenna, and error from probe/cable pickup and
instrument/body interaction may be reduced by supporting the probe and electronics on a
dielectric structure made of wood, styrofoam, etc. In all cases, it is desirable to remove all
unnecessary personnel from an area where a survey is being conducted in order to minimize
errors due to reflection and field perturbation.

In areas with relatively high fields, it is a good idea to occasionally hold the probe fixed

and rotate the readout device and move the connecting cable while observing the meter reading.
Alternatively, cover the entire sensor of the probe with metal foil and observe the
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meter reading. Any significant change usually indicates pickup in the leads and interference
problems. When a field strength meter or spectrum analyzer is used in the above environments,
the antenna cable should occasionally be removed and replaced with an impedance matched
termination. Any reading on the device indicates pickup or interference.

As noted previously, substantial errors may be introduced due to zero drift. If a device is
being used which requires zeroing, it should frequently be checked for drift. This should be done
with the probe shielded with metal foil, with the probe removed from the field or, ideally, with
the source(s) shut off.

With regard to compliance with the FCC's guidelines in mixed or broadband fields where
several sources and frequencies are involved, the fraction or percentage of the recommended
limit for power density (or square of the field strength) incurred within each frequency interval
should be determined, and the sum of all contributions should not exceed 1.0 or 100% (see
discussion of this topic in Section 1 of this bulletin). As mentioned before, probes with "shaped"
responses may be useful in these environments.

Section 4: CONTROLLING EXPOSURE TO RF FIELDS

Public Exposure: Compliance with General Population/Uncontrolled MPE Limits

Studies have indicated that the majority of the United States population is normally
exposed to insignificant levels of RF radiation in the ambient environment (e.g. see References
[22] and [30]). However, there are some situations in which RF levels may be considerably
higher than the median background, and in those cases preventive measures may have to be taken
to control exposure levels.

As discussed in Section 1 of this bulletin (also see Appendix A), the FCC's guidelines for
exposure incorporate two tiers of limits, one for conditions under which the public may be
exposed ("general population/uncontrolled" exposure) and the other for exposure situations
usually involving workers ("occupational/controlled" exposure). Exposure problems involving
members of the general public are generally less common than those involving persons who may
be exposed at their place of employment, due to the fact that workers may be more likely to be in
close proximity to an RF source as part of their job. However, if potential exposure of the
general public is a problem there are several options available for ensuring compliance with the
FCC RF guidelines.

In general, in order for a transmitting facility or operation to be out of compliance with
the FCC's RF guidelines an area or areas where levels exceed the MPE limits must, first of all, be
in some way accessible to the public or to workers. This should be obvious, but there is often
confusion over an emission limit, e.g., a limit on field strength or power density
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at a specified distance from a radiator that always applies, and an exposure limit, that applies
anywhere people may be located. The FCC guidelines specify exposure limits not emission
limits, and that distinction must be emphasized. This is why the accessibility issue is key to
determining compliance. The MPE limits indicate levels above which people may not be safely
exposed regardless of the location where those levels occur. When accessibility to an area where
excessive levels is appropriately restricted, the facility or operation can certify that it complies
with the FCC requirements.

Restricting access is usually the simplest means of controlling exposure to areas where
high RF levels may be present. Methods of doing this include fencing and posting such areas or
locking out unauthorized persons in areas, such as rooftop locations, where this is practical.’?
There may be situations where RF levels may exceed the MPE limits for the general public in
remote areas, such as mountain tops, that could conceivably be accessible but are not likely to be
visited by the public. In such cases, common sense should dictate how compliance is to be
achieved. If the area of concern is properly marked by appropriate warning signs, fencing or the
erection of other permanent barriers may not be necessary.”

In some cases, the time-averaging aspects of the exposure limits may be used by placing
appropriate restrictions on occupancy in high-field areas. However, such restrictions are often
not possible where continuous exposure of the public may occur. In general, time averaging of
exposures is usually more practical in controlled situations where occupational exposure is the
only issue.

Although restricting access may be the simplest and most cost-effective solution for
reducing public exposure, other methods are also available. Such methods may be relevant for
reducing exposure for both the general public and for workers. For example, modifications to
antennas, elevating antennas on roof-top installations or incorporation of appropriate shielding
can reduce RF fields in locations accessible to the public or to workers.

32 Standard radiofrequency hazard warning signs are commercially available from several vendors. They
incorporate the format recommended by the American National Standards Institute (ANSI) as specified in ANSI
C95.2-1982 (Reference [3]). Although the ANSI format is recommended, it is not mandatory. Complaints have
been received concerning the lack of color durability in outdoor environments of the yellow triangle specified by
ANSI. In that regard, long-lasting and clearly visible symbols are more important than the exact color used, and the
use of the ANSI format with more durable colors may be more practical in certain environments. When signs are
used, meaningful information should be placed on the sign advising of the potential for high RF fields. In some
cases, it may be appropriate to also provide instructions to direct individuals as to how to work safely in the RF
environment of concern. U.S. vendors of RF warning and hazard signs include: National Association of
Broadcasters (800-368-5644), EMED Co., Inc. (800-442-3633) and Richard Tell Associates (702-645-3338).

3 Regarding this issue, the Commission's Mass Media Bureau released a Public Notice, on January 28, 1986,
entitled, "Further Guidance for Broadcasters Regarding Radiofrequency Radiation and the Environment," (No.
2278). This Notice lists several typical exposure situations around broadcast sites and explains what is expected of
broadcast licensees and applicants with respect to ensuring compliance with the FCC's RF guidelines. This Notice
may be useful as guidance for other antenna sites. A summary of the major points of the 1986 Public Notice are
included as Appendix B of this bulletin. Also, another Public Notice, dealing primarily with occupational exposure,
was issued by the Mass Media Bureau on August 19. 1992 (No. 24479).
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With regard to antennas used for FM broadcast stations, the EPA found that there are
several corrective measures that may be taken to reduce ground-level field strength and power
density (Reference [11]). Some of these findings may also be relevant to other similar types of
antenna systems. EPA's examination of measured elevation patterns for several different types of
FM antennas has shown that some antennas direct much less radiation downward than others.
Therefore, in some cases a change of antenna may be an appropriate way to reduce ground-level
fields below a given level.

A more expensive, but also effective, approach for FM antennas involves modifying the
array pattern by reducing the spacing between the radiating elements. The pattern of an FM
antenna is the product of the element pattern and the array pattern. FM antennas typically use
one-wavelength spacing between elements. Because the wave from each element adds in phase
with all the other elements, at points directly beneath the elements the array pattern results in
downward radiation that can be significant and, in the case of dipole elements, could equal that in
the main beam. If the spacing is reduced to one-half wavelength spacing (for an antenna with an
even number of bays), each wave will have a counterpart which is out-of-phase. This will result
in a significant reduction in the energy radiated toward the ground.

The disadvantage of this method is that the shorter aperture that will occur with one-half
wavelength spacing reduces the overall gain of the antenna. To maintain the original gain of the
antenna, the number of elements (bays) has to be increased and, usually, doubled. Alternatively,
the spacing between elements could be reduced so that waves from element (n) and from element
(N/2 + n) are exactly out of phase, where n is a particular element in an array with a total of N
bays.

Use of the latter method would result in a smaller increase in the total number of bays
that would be necessary. However, EPA has noted that feeding such an array would be more
difficult since the length of the transmission line between bays determines phasing. For one-half
wave spacing, EPA suggests that criss-crossing the transmission line or turning alternate
elements upside down will yield proper phasing.

The EPA's report (Reference [11]) contains a table showing suggested interbay spacings
required to reduce downward radiation in the array pattern of FM antennas. Unfortunately, the
optimum spacing may differ for different types of antennas. Coupling effects may occur at
spacings of less than one wavelength that are not easy to predict theoretically. EPA has studied
this problem, and Reference [11] also contains figures showing the effects of altering spacing for
three types of FM antenna elements.

Another possible method for reducing downward radiation that has been suggested
involves using 1.5-wavelength spacing between elements. This method reportedly results in little

significant change in antenna gain.

Other actions that could be taken to reduce the potential for excessive exposure would be
raising the height of an FM or TV antenna or relocating a broadcast tower. However, such
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actions would have to take into account other factors including signal coverage, land use
limitations, and air traffic safety.

In the case of television broadcast antennas, the EPA identified two methods for reducing
potential exposure, besides the obvious method of restricting access discussed above. The first
measure that might be taken, as with FM antennas, would be a change of antenna. EPA verified,
for example, that arrays for VHF-TV antennas can be designed to minimize downward radiation
to as little as 7% of the main beam field. However, such antennas apparently are at least twice as
expensive as standard antennas. Antennas used for UHF-TV have very high gain in the main
beam and radiate relatively little directly down toward the ground. Therefore, these antennas
already are designed for minimum downward radiation. The remaining option for both VHF-TV
and UHF-TV antennas would be an increase in antenna height above ground. However, this
could involve the same difficulties as discussed above with regard to FM broadcast facilities.

With respect to AM radio broadcast stations, monopole antennas are used for
transmissions. The MPE limits in the AM broadcast band (see Appendix A) are given in terms
of electric and magnetic field strength, since significant exposures always occur in the near-field
of these antenna systems. Electric and magnetic field strengths near monopole antennas decrease
rapidly with increasing distance, and normally the MPE limits can only be exceeded very close-
in to these antennas. Therefore, exposure problems due to AM radio antennas are usually those
involving workers or others who have access to the immediate vicinity of these antennas (see
discussion below).

Occupational Exposure: Compliance with Occupational/Controlled MPE Limits

Exposure to RF fields in the workplace or in other controlled environments usually
presents different problems than does exposure of the general public. For example, with respect
to a given RF transmitting facility, a worker at that facility would be more likely to be close to
the radiating source than would a person who happens to live nearby. Although restricting
access to high RF field areas is also a way to control exposures in such situations, this may not
always be possible. In some cases a person's job may require him or her to be near an RF source
for some part of the workday. Depending on the level and time of exposure this may present a
problem with respect to compliance with the MPE limits.

In general, a locked rooftop or other appropriately restricted area that is only accessible to
workers who are "aware of'" and "exercise control over" their exposure would meet the criteria
for occupational/controlled exposure, and protection would be required at the applicable
occupational/controlled MPE limits for those individuals who have access to the rooftop.
Persons who are only "transient" visitors to the rooftop, such as air conditioning technicians, etc.,
could also be considered to fall within the occupational/controlled criteria as long as they also are
"made aware" of their exposure and exercise control over their exposure (see Appendix A for
definitions of exposure tiers and MPE limits).
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As explained in Section 1 of this bulletin, the MPE limits adopted by the FCC are time-
averaged exposure limits. This means that the exposure duration should be taken into account
when evaluating a given exposure situation, and this is especially relevant for cases of
occupational/controlled exposure. For example, a person walking into an area where RF fields
exceed the absolute MPE limit (in terms of field strength or power density) might not exceed the
time-averaged MPE limit as long as the exposure was for an appropriately short period of time
(relative to the time-averaging interval). However, if that person were to remain in the area for
an extended period it is more probable that the time-averaged limit would be exceeded.
Therefore, in order to comply with the FCC's guidelines, in some situations it may be necessary
to limit exposure in certain areas to specific periods of time. For example, in workplace
situations where extended maintenance tasks must be performed in areas where RF fields exceed
MPE limits, the work may have to be divided up and carried out during several intervals of time
so that the time-averaged exposure during each interval is acceptable. The actual exposure time
allowed during any given interval would have to be determined by use of the appropriate
averaging time specified in the guidelines (six-minutes for occupational exposure) as explained
in Section 1.

In addition to time-averaging, other means are available for controlling exposures in
occupational or controlled environments. These include reducing or shutting off power when
work is required in a high RF area, switching to an auxiliary transmitter (if available) while work
on a main system is in progress or incorporating appropriate shielding techniques to reduce
exposure.

In multiple-transmitter environments, reducing power or RF shielding may be especially
important for allowing necessary work procedures to be carried out. For example, on-tower
exposures due to nearby co-located transmitting sources may be more significant when work on
another station's tower is required. In such complex environments power reduction agreements
may often be necessary to ensure that all licensees are aware of the potential for their station to
expose other individuals at the site and site occupants are generally jointly responsible for
compliance with FCC guidelines (see discussion of multiple-transmitter sites in Section 2 of this
bulletin).

Although reduction of power at broadcasting and other telecommunications sites is one
approach to reducing personnel exposure, this may not always be possible. For example,
measurements have shown that relatively high RF fields may exist in the immediate vicinity of
high-powered antennas such as those used at FM broadcast stations (Reference [25]). If power
reduction or other measures are not practical, alternative means for protecting personnel from
excessive exposure may be necessary when access to these areas is required. In such instances,
the use of radiofrequency protective clothing may facilitate compliance with RF exposure
guidelines even in the presence of intense RF fields.

Radiofrequency protective clothing has become commercially available in recent years
that appears to effectively attenuate fields over a broad frequency band. This clothing has been
manufactured into RF protective suits that cover the entire body of the user and allow him or her
to perform maintenance and other procedures in the presence of RF fields that may
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exceed MPE limits. A recent study performed for the FCC by Richard Tell Associates, Inc.,
concluded that if properly used by appropriately trained personnel, and with adequate coupling to
ground potential, RF protective suits can provide significant reduction in whole-body RF
absorption (Reference [29]).

Recently, direct measurements of reduction in SAR afforded by one RF protective suit
were completed using a full-size human phantom filled with a dielectric fluid having the RF
absorption characteristics of biological tissue.** The SAR was determined by scanning the
interior of the body of the phantom with a robotically controlled miniature, isotropic electric-
field probe with and without the suit covering the phantom. Near-field exposure conditions were
duplicated at frequencies of 150 MHz, 450 MHz and 835 MHz. The measurement results
supported the contention that the protective suit provides a nominal minimum reduction in SAR
of 10 times or more. These measurements also were consistent with measurement data obtained
by the Deutsche Telekom Technologiezentrum (German Telekom).*

Another observation from the tests performed by Tell is that the peak SAR in the
unprotected head of the phantom clothed with the protective suit did not reach the SAR limit of 8
W/kg (localized partial-body exposure limit for occupational/controlled environments) until the
150-MHz near-field exposure was 23 times the most restrictive whole-body averaged MPE limit
of 1.0 mW/cm®. At 450 MHz, the maximum field incident on the unprotected head was found to
be more than 11 times the applicable MPE limit of 1.5 mW/cm?, and, at 835 MHz, more than 3
times the MPE limit of 2.8 mW/cm®. Such data suggest that, at least in some environments,
complete coverage of the body may not be necessary for compliance with MPE limits.

In general, the use of RF protective clothing may be considered an acceptable mitigation
technique for occupational exposures as long as sufficient precautions are taken to comply with
all of the clothing manufacturer's recommendations and caveats and to ensure that use of the
clothing is confined to RF environments for which it is designed in terms of RF field intensity
and frequency range. As with any personal protective equipment, RF protective clothing should
be considered as a method of choice only when other engineering or administrative controls
cannot be used to reduce exposure or are otherwise impractical. Those employing or supervising
the wearer should ensure that the wearer has full knowledge of the proper use and limitations of
the protective clothing being used. Also, users should be knowledgeable of the approximate RF
environment before spending a prolonged period of time in areas where RF fields are believed to
significantly exceed MPE limits. Users of RF protective clothing are cautioned that, in addition
to evaluating RF field intensity and frequency considerations, they should routinely visually
inspect the clothing material for

* Tell, Richard A. (1996). SAR Evaluation of the Naptex™ Suit for Use in the VHF and UHF
Telecommunications Bands. Presented at the International RF Safety Workshop, Schwangau, Germany, September
25-26.

*  Heinrich, W. (1996). Test Method for Determining the Attentuation of RF-protective Clothing. Presented
at the International RF Safety Workshop, Schwangau, Germany, September 24-26.
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indications of substantial wear, such as tears and rips, that may reduce the clothing's
effectiveness in reducing exposure. When users are climbing towers, special caution is advised
regarding possible safety hazards from RF shocks and burns, trip hazards, decreased
mobility/agility and reduced visibility (if a protective hood is worn) that may occur while
climbing.

In addition to the issue of protective clothing, Tell's 1995 study for the FCC investigated
the use of RF personal monitors that have become commercially available in recent years. These
monitors are warning devices that are worn by the user and alert him or her by an audible or
visible signal to the presence of RF fields that approach the MPE limits for
occupational/controlled exposure. The Tell study concluded that such devices can act as reliable
RF detectors and the device tested generally responded in accordance with the manufacturer's
specifications. Such devices could be especially useful in areas where multiple transmitters are
located and it may not be easy or possible to predict the presence of high RF fields. Work
procedures could be instituted requiring the wearer of such a device to leave an area or take other
precautions when the device alerts that an RF field approaching the MPE limit is present. These
monitors can be a valuable component of an RF safety program. However, they should be
viewed only as warning devices and should not be viewed as protective devices.

For workers who must occupy areas near AM broadcast antennas, MPE limits are
normally only exceeded very close to an antenna. Even for a 50 kW transmitter, distances from
an antenna of less than fifteen meters are required before field strengths are likely to approach the
FCC limits (References [26] and [33]). For multiple-tower arrays the spacing between adjacent
antennas would not be less than 35 meters, so that, as one antenna is approached, the contribution
of field strength from other antennas in the array would decrease to relatively insignificant levels.
However, if work on or immediately adjacent to a tower is required it may be necessary to
designate zones within which a worker may remain for specified periods of time appropriate for
compliance with the FCC limits.

Tuning circuits for AM broadcast antennas have been identified as a source of locally
intense magnetic fields (Reference [31]). These magnetic fields decrease rapidly with distance
from the tuning circuits but should be carefully considered when evaluating exposure very near
the base of AM towers or at other locations where such coils may be located. It should be
possible to locate the tuning circuits in such a way as to greatly reduce the potential for
exposures exceeding the FCC magnetic field limits. For example, separating the circuits from
normally accessible areas by a few meters should provide sufficient protection. Time-averaging
exposure near such coils is another method for complying with the MPE limits.

Probably the most common means by which workers at AM radio stations may be
exposed in excess of the FCC exposure guidelines occurs when persons must climb actively
transmitting AM antennas to perform maintenance tasks. Measurement surveys and studies
conducted by the FCC and the EPA have clearly indicated that significant RF currents exist in
the body of a person climbing such a tower (References [6], [27], [28] and [32]). As addressed
by the 1992 ANSI/IEEE standard, such currents can cause significant levels of RF
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absorption in the body that can be well in excess of allowable SAR thresholds (see discussion in
Section 1 of this bulletin).

Although the FCC RF exposure guidelines did not specifically adopt limits on RF body
currents, evaluation of such currents is the only practical means to control exposure of persons
climbing transmitting AM radio towers. The FCC and EPA studies referenced above include
data and models that allow a correlation to be made between the power fed into an AM antenna
and the potential current that will be induced in the body of a person climbing the antenna. This
current can be correlated with the appropriate limit on whole-body absorption specified by the
FCC's guidelines and thereby can be used as a guideline for the appropriate power reduction that
an AM station must undertake when a person is on a tower. Further information and guidance on
controlling such exposures can be found in Supplement A to this bulletin that is designed for
radio and television broadcast applications.

With regard to maintenance of FM and TV broadcast transmitters and antennas, two
situations are of particular interest and should be noted. Because currents and voltages in power
amplifier cabinets can be lethal, it is common practice that cabinet doors be closed when the
transmitter is on. However, it may not be recognized that at multiple station locations high RF
field strengths can be encountered even when the transmitter being worked on is completely shut
down. This is because the antenna for a particular station is likely to pick up high levels of
energy from other stations. That energy can be conducted to the final amplifier cubicle and
produce high field strengths and high voltages in the vicinity of the cubicle. Therefore, if
measurements are made in a multistation environment this factor should be evaluated. If such
induced field strength levels are found to be a problem, it should be possible to reduce them to
acceptable levels by either opening the RF transmission line leading to the antenna or by
bypassing the center conductor to ground of the coaxial line wherever access can be conveniently
achieved.

With regard to protecting personnel at paging and cellular antenna sites, Motorola, in
association with Richard Tell Associates, Inc., has developed a video for electromagnetic energy
awareness that is focused on wireless telecommunications service providers. Although this video
was originally produced for Motorola's use and is copyrighted, Motorola has decided to make
this video commercially available to other interested industrial users.’® Also, as mentioned
earlier, software has been developed by various organizations for use in estimating RF levels and
ensuring compliance at transmitter sites, particularly rooftop sites used for personal wireless,
cellular and paging services.”’

% The title of the video is: "EME Awareness for Antenna Site Safety," ©Motorola, 1996. Copies are
available in the U.S.A. from Stephen Tell Productions (702-396-5912), or from Narda Microwave Corporation,
(516) 231-1700 (Narda Part No. 42929000).

37 See footnote 23.
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APPENDIX A
SUMMARY OF RF EXPOSURE GUIDELINES

This appendix summarizes the policies, guidelines and requirements that were adopted
by the FCC on August 1, 1996, amending Part 1 of Title 47 of the Code of Federal
Regulations, and further amended by action of the Commission on August 25, 1997 (see 47
CFR Sections 1.1307(b), 1.1310, 2.1091 and 2.1093, as amended). Commission actions
granting construction permits, licenses to transmit or renewals thereof, equipment
authorizations or modifications in existing facilities, require the preparation of an
Environmental Assessment (EA), as described in 47 CFR Section 1.1311, if the particular
facility, operation or transmitter would cause human exposure to levels of radiofrequency
(RF) electromagnetic fields in excess of these limits. For exact language, see the relevant
FCC rule sections.

FCC implementation of the new guidelines for mobile and portable devices became
effective August 7, 1996. For other applicants and licensees a transition period was
established before the new guidelines would apply. With the exception of the Amateur Radio
Service, the date established for the end of the transition period is October 15, 1997.
Therefore, the new guidelines will apply to applications filed on or after this date. For the

Amateur Service only, the new guidelines will apply to applications filed on or after January
1, 1998.

Summary of Station and Transmitter Requirements

Applications to the Commission for construction permits, licenses to transmit or
renewals thereof, equipment authorizations or modifications in existing facilities must contain
a statement or certification confirming compliance with the limits unless the facility,
operation, or transmitter is categorically excluded from routine evaluation, as discussed below.
Technical information showing the basis for this statement must be submitted to the
Commission upon request.

The FCC-adopted limits for Maximum Permissible Exposure (MPE) are generally
based on recommended exposure guidelines published by the National Council on Radiation
Protection and Measurements (NCRP) in "Biological Effects and Exposure Criteria for
Radiofrequency Electromagnetic Fields," NCRP Report No. 86, Sections 17.4.1, 17.4.1.1,
17.4.2 and 17.4.3. Copyright NCRP, 1986, Bethesda, Maryland 20814. In the frequency
range from 100 MHz to 1500 MHz, exposure limits for field strength and power density are
also generally based on the MPE limits found in Section 4.1 of , "IEEE Standard for Safety
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Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to
300 GHz," ANSI/IEEE C95.1-1992, Copyright 1992 by the Institute of Electrical and Electronics
Engineers, Inc., New York, New York 10017, and approved for use as an American National
Standard by the American National Standards Institute (ANSI).

The FCC's MPE limits for field strength and power density are given in Table 1 (and in
47 CFR § 1.1310) Figure 1 is a graphical representation of the limits for plane-wave (far-field)
equivalent power density versus frequency. The FCC's limits are generally applicable to all
facilities, operations and transmitters regulated by the Commission, and compliance is expected
with the appropriate guidelines. However, routine determination of compliance with these
exposure limits (routine environmental evaluation), and preparation of an EA if the limits are
exceeded, is required only for facilities, operations and transmitters that fall into the categories
listed in Table 2, or those specified below under the headings "mobile," "unlicensed" or
"portable" devices. All other facilities, operations and transmitters are categorically excluded
from routine evaluation or preparing an EA for RF emissions, except that the Commission may,
on its own merits or as the result of a petition, complaint or inquiry, require RF environmental
evaluation of transmitters or facilities even though they are otherwise excluded [see 47 CFR
Sections 1.1307(c) and (d)].

For purposes of Table 2, the term "building-mounted antennas" means antennas mounted
in or on a building structure that is occupied as a workplace or residence. The term "power" in
column 2 of Table 2 refers to total operating power of the transmitting operation in question in
terms of effective radiated power (ERP), equivalent isotropically radiated power (EIRP), or peak
envelope power (PEP), as defined in 47 CFR. § 2.1. For the case of the Cellular Radiotelephone
Service, 47 CFR § 22, Subpart H, the Personal Communications Service, 47 CFR § 24, and
Specialized Mobile Radio Service, 47 CFR § 90, the phrase "total power of all channels" in
column 2 of Table 2 means the sum of the ERP or EIRP of all co-located simultaneously
operating transmitters owned and operated by a single licensee.

When applying the criteria of Table 2, radiation in all directions should be considered.
For the case of transmitting facilities using sectorized transmitting antennas, applicants and
licensees should apply the criteria to all transmitting channels in a given sector, noting that for a
highly directional antenna there is relatively little contribution to ERP or EIRP summation for
other directions.

For purposes of calculating EIRP of an MDS station, the power level refers to the
cumulative EIRP of all channels. Further, this power limit assumes conventional NTSC
transmissions with 10% aural power, and refers to peak visual power. MDS stations employing
other than NTSC transmissions, e.g., digital transmissions, must apply the appropriate NTSC
peak visual to average power conversion factor for their modulation scheme in order to
determine whether the EIRP power criteria is exceeded.

In general, as specified in 47 C.F.R. 1.1307(b), as amended, when the FCC's guidelines

are exceeded in an accessible area due to the emissions from multiple fixed transmitters the
following policy applies. Actions necessary to bring the area into compliance
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with the guidelines are the shared responsibility of all licensees whose transmitter's contribution
to the RF environment at the non-complying area exceeds 5% of the exposure limit (that applies
to their particular transmitter) in terms of power density or the square of the electric or magnetic
field strength. This applies regardless of whether such transmitters would, by themselves,
normally be excluded from performing a routine environmental evaluation. Owners of
transmitter sites are expected to allow applicants and licensees to take reasonable steps to comply
with the FCC's requirements and, where feasible, should encourage co-location of transmitters
and common solutions for controlling access to areas where the RF exposure limits might be
exceeded.

The following policy applies in the case of an application for a proposed transmitter,
facility or modification (not otherwise excluded from performing a routine RF evaluation) that
would cause non-compliance at an accessible area previously in compliance. In such a case, it is
the responsibility of the applicant to submit an EA if emissions from the applicant's transmitter
or facility would cause non-compliance at the area in question. However, this applies only if the
applicant's transmitter causes exposure levels at the area in question that exceed 5% of the
exposure limits applicable to that particular transmitter in terms of power density or the square of
the electric or magnetic field strength.

For a renewal applicant whose transmitter or facility (not otherwise excluded from
routine evaluation) contributes to the RF environment at an accessible area not in compliance
with the guidelines the following policy applies. The renewal applicant must submit an EA if
emissions from the applicant's transmitter or facility, at the area in question, result in exposure
levels that exceed 5% of the exposure limits applicable to that particular transmitter in terms of
power density or the square of the electric or magnetic field strength. In other words, although
the renewal applicant may only be responsible for a fraction of the total exposure (greater than
5%), the applicant (along with any other licensee undergoing renewal at the same time) will
trigger the EA process, unless suitable corrective measures are taken to prevent non-compliance
before an EA is necessary. In addition, in a renewal situation if a determination of non-
compliance is made, other co-located transmitters contributing more than the 5% threshold level
must share responsibility for compliance, regardless of whether they are categorically excluded
from routine evaluation or submission of an EA.
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Table 1. LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

(A) Limits for Occupational/Controlled Exposure

Frequency Electric Field =~ Magnetic Field  Power Density =~ Averaging Time
Range Strength (E) Strength (H) (S) |E|, |H|* or S
(MHz) (V/m) (A/m) (mW/cm?) (minutes)
0.3-3.0 614 1.63 (100)* 6

3.0-30 1842/f 4.89/f (900/£%)* 6

30-300 61.4 0.163 1.0 6
300-1500 -- - /300 6
1500-100,000 - -- 5 6

(B) Limits for General Population/Uncontrolled Exposure

Frequency Electric Field =~ Magnetic Field  Power Density  Averaging Time
Range Strength (E) Strength (H) (S) |E|, |H|> or S
(MHz) (V/m) (A/m) (mW/cm?) (minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f)* 30

30-300 27.5 0.073 0.2 30
300-1500 - -- /1500 30
1500-100,000 - -- 1.0 30

f = frequency in MHz *Plane-wave equivalent power density

NOTE 1: Occupational/controlled limits apply in situations in which persons are exposed as a
consequence of their employment provided those persons are fully aware of the potential for
exposure and can exercise control over their exposure. Limits for occupational/controlled
exposure also apply in situations when an individual is transient through a location where
occupational/controlled limits apply provided he or she is made aware of the potential for
exposure.

NOTE 2: General population/uncontrolled exposures apply in situations in which the general
public may be exposed, or in which persons that are exposed as a consequence of their
employment may not be fully aware of the potential for exposure or can not exercise control over
their exposure.
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TABLE 2: TRANSMITTERS, FACILITIES AND OPERATIONS SUBJECT TO
ROUTINE ENVIRONMENTAL EVALUATION

Experimental Radio Services
(part 5)

SERVICE (TITLE 47 CFR RULE PART)

EVALUATION REQUIRED IF:

power > 100 W ERP (164 W EIRP)

Multipoint Distribution Service
(subpart K of part 21)

non-building-mounted antennas: height
above ground level to lowest point of
antenna < 10 m and power > 1640 W EIRP
building-mounted antennas:

power > 1640 W EIRP

Paging and Radiotelephone Service
(subpart E of part 22)

non-building-mounted antennas: height
above ground level to lowest point of
antenna < 10 m and power > 1000 W ERP
(1640 W EIRP)

building-mounted antennas:

power > 1000 W ERP (1640 W EIRP)

Cellular Radiotelephone Service
(subpart H of part 22)

non-building-mounted antennas: height
above ground level to lowest point of
antenna < 10 m and total power of all
channels > 1000 W ERP (1640 W EIRP)
building-mounted antennas:

total power of all channels > 1000 W ERP
(1640 W EIRP)
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TABLE 2 (cont.)

SERVICE (TITLE 47 CFR RULE PART)

Personal Communications Services
(part 24)

EVALUATION REQUIRED IF:

(1) Narrowband PCS (subpart D):
non-building-mounted antennas: height
above ground level to lowest point of
antenna < 10 m and total power of all
channels > 1000 W ERP (1640 W EIRP)
building-mounted antennas:

total power of all channels > 1000 W ERP
(1640 W EIRP)

(2) Broadband PCS (subpart E):
non-building-mounted antennas: height
above ground level to lowest point of
antenna < 10 m and total power of all
channels > 2000 W ERP (3280 W EIRP)
building-mounted antennas:

total power of all channels > 2000 W ERP
(3280 W EIRP)

Satellite Communications
(part 25)

all included

General Wireless Communications Service
(part 26)

total power of all channels > 1640 W EIRP

Wireless Communications Service
(part 27)

total power of all channels > 1640 W EIRP

Radio Broadcast Services
(part 73)

all included
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TABLE 2 (cont.)

SERVICE (TITLE 47 CFR RULE PART) EVALUATION REQUIRED IF:
Experimental, auxiliary, and special subparts A, G, L: power > 100 W ERP
broadcast and other program
distributional services subpart I:
(part 74) non-building-mounted antennas: height

above ground level to lowest point of
antenna < 10 m and power > 1640 W EIRP
building-mounted antennas:

power > 1640 W EIRP

Stations in the Maritime Services ship earth stations only
(part 80)
Private Land Mobile Radio Services non-building-mounted antennas: height
Paging Operations above ground level to lowest point of
(part 90) antenna < 10 m and power > 1000 W ERP
(1640 W EIRP)
building-mounted antennas: power > 1000 W
ERP (1640 W EIRP)
Private Land Mobile Radio Services non-building-mounted antennas: height
Specialized Mobile Radio above ground level to lowest point of
(part 90) antenna < 10 m and total power of all

channels > 1000 W ERP (1640 W EIRP)
building-mounted antennas:

total power of all channels > 1000 W ERP
(1640 W EIRP)
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TABLE 2 (cont.)

SERVICE (TITLE 47 CFR RULE PART) EVALUATION REQUIRED IF:
Amateur Radio Service transmitter output power > levels specified in
(part 97) § 97.13(c)(1) of this chapter

(see Table 1 in text)

Local Multipoint Distribution Service non-building-mounted antennas: height

(subpart L of part 101) above ground level to lowest point of
antenna < 10 m and power > 1640 W EIRP
building-mounted antennas: power > 1640
W EIRP

LMDS licensees are required to attach a
label to subscriber transceiver antennas that:
(1) provides adequate notice regarding
potential radiofrequency safety hazards, e.g.,
information regarding the safe minimum
separation distance required between users
and transceiver antennas; and (2) references
the applicable FCC-adopted limits for
radiofrequency exposure specified in §
1.1310 of this chapter.
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Mobile and Portable Devices

Mobile and portable transmitting devices that operate in the Cellular Radiotelephone
Service, the Personal Communications Services (PCS), the Satellite Communications Services,
the Maritime Services (ship earth stations only) and the Specialized Mobile Radio (SMR)
Service are subject to routine environmental evaluation for RF exposure prior to equipment
authorization or use, as specified in 47 CFR § 2.1091 and § 2.1093. Unlicensed PCS and
millimeter wave devices are also subject to routine environmental evaluation for RF exposure
prior to equipment authorization or use, as specified in 47 C.F.R. § 15.253(f), § 15.255(g), and
§ 15.319(1). All other mobile, portable, and unlicensed transmitting devices are categorically
excluded from routine environmental evaluation for RF exposure under 47 CFR § 2.1091 and §
2.1093, except (as described previously) as specified in 47 CFR § 1.1307(c) and (d) .

(a) Mobile Devices

This section describes the requirements of Section 2.1091 of the FCC's Rules (47 CFR §
2.1091) that apply to "mobile" devices. For purposes of these requirements mobile devices are
defined as transmitters designed to be used in other than fixed locations and to generally be used
in such a way that a separation distance of at least 20 centimeters is normally maintained
between the transmitter's radiating structure(s) and the body of the user or nearby persons. In
this context, the term "fixed location" means that the device is physically secured at one location
and is not able to be easily moved to another location. Transmitting devices designed to be used
by consumers or workers that can be easily re-located, such as wireless devices associated with a
personal computer, are considered to be mobile devices if they meet the 20 centimeter separation
requirement.

Mobile devices that operate in the Cellular Radiotelephone Service, the Personal
Communications Services, the Satellite Communications Services, the General Wireless
Communications Service, the Wireless Communications Service, the Maritime Services and the
Specialized Mobile Radio Service authorized under the following parts and subparts of the FCC's
Rules: subpart H of part 22, part 24, part 25, part 26, part 27, part 80 (ship earth station devices
only) and part 90 (SMR devices only), are subject to routine environmental evaluation for RF
exposure prior to equipment authorization or use if they operate at frequencies of 1.5 GHz or
below and their effective radiated power (ERP) is 1.5 watts or more, or if they operate at
frequencies above 1.5 GHz and their ERP is 3 watts or more. Unlicensed personal
communications service devices, unlicensed millimeter wave devices and unlicensed NII devices
authorized under FCC Rule parts 15.253, 15.255 and subparts D and E of part 15 are also subject
to routine environmental evaluation for RF exposure prior to equipment authorization or use if
their ERP is 3 watts or more or if they meet the definition of a portable device as specified
below, requiring evaluation under the provisions of 47 CFR §2.1093. All other mobile and
unlicensed transmitting devices are categorically excluded from routine environmental
evaluation for RF exposure prior to equipment authorization or use, except as specified in 47
CFR §§ 1.1307(c) and 1.1307(d), as discussed previously.
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The limits to be used for evaluation of mobile and unlicensed devices (except portable
unlicensed devices) are the MPE field strength and power density limits specified in Table 1
above (and in 47 CFR §1.1310). Applications for equipment authorization must contain a
statement confirming compliance with these exposure limits as part of their application.
Technical information showing the basis for this statement must be submitted to the Commission
upon request.

All unlicensed personal communications service (PCS) devices shall be subject to the
limits for general population/uncontrolled exposure. For purposes of analyzing mobile
transmitting devices under the occupational/controlled criteria specified in Table 1, time-
averaging provisions of the guidelines may be used in conjunction with typical maximum duty
factors to determine maximum likely exposure levels. Time-averaging provisions may not be
used in determining typical exposure levels for devices intended for use by consumers in general
population/uncontrolled environments. However, "source-based" time-averaging based on an
inherent property or duty-cycle of a device is allowed. An example of this is the determination
of exposure from a device that uses digital technology such as a time-division multiple-access
(TDMA) scheme for transmission of a signal. In general, maximum average rms power levels
should be used to determine compliance.

If appropriate, compliance with exposure guidelines for mobile and unlicensed devices
can be accomplished by the use of warning labels and by providing users with information
concerning minimum separation distances from transmitting structures and proper installation of
antennas.

In some cases, for example, modular or desktop transmitters, the potential conditions of
use of a device may not allow easy classification of that device as either mobile or portable. In
such cases, applicants are responsible for determining minimum distances for compliance for the
intended use and installation of the device based on evaluation of either specific absorption rate
(SAR), field strength or power density, whichever is most appropriate.

(b) Portable Devices

This section describes the requirements of Section 2.1093 of the FCC's Rules (47 CFR
§2.1093) that apply to "portable" devices. For purposes of these requirements a portable device
is defined as a transmitting device designed to be used so that the radiating structure(s) of the
device is/are within 20 centimeters of the body of the user.

Portable devices that operate in the Cellular Radiotelephone Service, the Personal
Communications Services, the Satellite Communications Services, the General Wireless
Communications Service, the Wireless Communications Service, the Maritime Services and the
Specialized Mobile Radio Service, and authorized under the following sections of the FCC's
rules: subpart H of part 22, part 24, part 25, part 26, part 27, part 80 (ship earth
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station devices only), part 90 (SMR devices only), and portable unlicensed personal
communication service, unlicensed NII devices and millimeter wave devices authorized under
rule parts 47 CFR §§15.253, 15.255 or subparts D and E of part 15, are subject to routine
environmental evaluation for RF exposure prior to equipment authorization or use. All other
portable transmitting devices are categorically excluded from routine environmental evaluation
for RF exposure prior to equipment authorization or use, except as specified in 47 CFR §§
1.1307(c) and (d), as discussed previously. Applications for equipment authorization of portable
transmitting devices subject to routine environmental evaluation must contain a statement or
certification confirming compliance with the limits specified below as part of their application.
Technical information showing the basis for this statement must be submitted to the Commission
upon request.

The limits to be used for evaluation are based generally on criteria published by the
Institute of Electrical and Electronics Engineers, Inc., (IEEE) for localized specific absorption
rate ("SAR") in Section 4.2 of "IEEE Standard for Safety Levels with Respect to Human
Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz," ANSI/IEEE C95.1-
1992, Copyright 1992 by the Institute of Electrical and Electronics Engineers, Inc., New York,
New York 10017. These criteria for SAR evaluation are similar to those recommended by the
National Council on Radiation Protection and Measurements (NCRP) in "Biological Effects and
Exposure Criteria for Radiofrequency Electromagnetic Fields," NCRP Report No. 86, Section
17.4.5. Copyright NCRP, 1986, Bethesda, Maryland 20814. SAR is a measure of the rate of
energy absorption per unit mass due to exposure to an RF transmitting source. SAR values have
been related to threshold levels for potentially adverse biological effects. The criteria to be used
are specified below and shall apply for portable devices transmitting in the frequency range from
100 kHz to 6 GHz. Portable devices, as defined above, that transmit at frequencies above 6 GHz
are to be evaluated in terms of the MPE limits specified in Table 1 above (and in 47 CFR
§1.1310). Measurements and calculations to demonstrate compliance with MPE field strength or
power density limits for devices operating above 6 GHz should be made at a minimum distance
of 5 cm from the radiating source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the
whole-body and spatial peak SAR not exceeding 8 W/kg as averaged over any 1 gram of tissue
(defined as a tissue volume in the shape of a cube). Exceptions are the hands, wrists, feet and
ankles where the spatial peak SAR shall not exceed 20 W/kg, as averaged over any 10 grams of
tissue (defined as a tissue volume in the shape of a cube). Occupational/Controlled limits apply
when persons are exposed as a consequence of their employment provided these persons are fully
aware of and exercise control over their exposure. Awareness of exposure can be accomplished
by use of warning labels or by specific training or education through appropriate means, such as
an RF safety program in a work environment.

(2) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged
over the whole-body and spatial peak SAR not exceeding 1.6 W/kg as averaged over any 1 gram
of tissue (defined as a tissue volume in the shape of a cube). Exceptions are the hands, wrists,
feet and ankles where the spatial peak SAR shall not exceed 4 W/kg, as averaged over
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any 10 grams of tissue (defined as a tissue volume in the shape of a cube). General
Population/Uncontrolled limits apply when the general public may be exposed, or when persons
that are exposed as a consequence of their employment may not be fully aware of the potential
for exposure or do not exercise control over their exposure. Warning labels placed on consumer
devices such as cellular telephones will not be sufficient reason to allow these devices to be
evaluated subject to limits for occupational/controlled exposure.

Compliance with SAR limits can be demonstrated by laboratory measurement techniques
or by computational modeling, as appropriate. Methodologies and references for SAR evaluation
are described in technical publications including "IEEE Recommended Practice for the
Measurement of Potentially Hazardous Electromagnetic Fields - RF and Microwave," IEEE
(C95.3-1991, and further guidance on measurement and computational protocols is being
developed by the IEEE and others (see text of this bulletin for further discussion).

For purposes of analyzing a portable transmitting device under the
occupational/controlled criteria only, the time-averaging provisions of the MPE guidelines
identified in Table 1 above can be used in conjunction with typical maximum duty factors to
determine maximum likely exposure levels. However, assurance must be given that use of the
device will be limited to occupational or controlled situations, as defined previously.

Time-averaging provisions of the MPE guidelines identified in Table 1 may not be used
in determining typical exposure levels for portable devices intended for use by consumers, such
as hand-held cellular telephones, that are considered to operate in general
population/uncontrolled environments as defined above. However, "source-based" time-
averaging based on an inherent property or duty-cycle of a device is allowed. An example of this
would be the determination of exposure from a device that uses digital technology such as a
time-division multiple-access (TDMA) scheme for transmission of a signal. In general,
maximum average rms power levels should be used to determine compliance.
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APPENDIX B

Summary of 1986 Mass Media Bureau
Public Notice on RF Compliance

On January 28, 1986, the FCC's Mass Media Bureau released a Public Notice providing
guidance to broadcast licensees and applicants regarding compliance with the FCC's RF
exposure guidelines.”™ The primary sections of that Public Notice are reproduced below (text in
brackets has been added or edited). Non-broadcast applicants and licensees may also find this
information helpful in evaluating compliance (see discussion in text of Section 4 on controlling
exposure).

"Most broadcasting facilities produce high RF radiation levels at one or more locations
near their antennas. That, in itself, does not mean that the facilities significantly affect
the quality of the human environment. Each situation must be examined separately to
decide whether humans are or could be exposed to high RF radiation. . . . ..
[A]ccessibility is a key factor in making such a determination. As a general principle, if
areas of high RF radiation levels are publicly marked and if access to such areas is
impeded or highly improbable (remoteness and natural barriers may be pertinent) then it
may be presumed that the facilities producing the RF radiation do not significantly affect
the quality of the human environment and do not require the filing of an [E]nvironmental
[A]ssessment. Because we wish to avoid burdening applicants with unnecessary work,
expenses and administrative filings, we offer the following guidance as to how we will
view typical situations. The term "high RF level" means an intensity of RF radiation,
whether from single or multiple sources, which exceeds the [FCC] guidelines.

Situations

(A) High RF levels are produced at one or more locations above ground level on an
applicant's tower.

- If the tower is marked by appropriate warning signs, the applicant may
assume that there is no significant effect on the human environment with
regard to exposure of the general public.

(B) High RF levels are produced at ground level in a remote area not likely to be visited
by the public.

*  Further Guidance for Broadcasters Regarding Radiofrequency Radiation and the Environment, January

28, 1986, FCC Public Notice No. 2278.
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- If the area of concern is marked by appropriate warning signs, an
applicant may assume that there is no significant effect on the human
environment with regard to exposure of the general public. Itis
recommended that fences also be used where feasible.

(C) High RF levels are produced at ground level in an area which could reasonably be
expected to be used by the public (including trespassers).

- If the area of concern is fenced and marked by appropriate warning
signs, an applicant can assume that there is no significant effect on the
human environment with regard to exposure of the general public.

(D) High RF levels are produced at ground level in an area which is used or is likely to
be used by people and to which the applicant cannot or does not restrict access.

- The applicant must submit an [E]nvironmental [A]ssessment [unless
corrective action is taken prior to submission of an application]. This
situation may require a modification of the facilities to reduce exposure or
could lead to a denial of the application.

(E) High RF levels are produced in occupied structures, on balconies, or on rooftops
used for recreational or commercial purposes.

- The applicant must submit an [E]nvironmental [A]ssessment [unless
corrective action is taken prior to submission of an application]. The
circumstances may require a modification of the broadcasting facility to
reduce exposure or could lead to a denial of the application.

(F) High RF levels are produced in offices, studios, workshops, parking lots or other
areas used regularly by station employees.

- The applicant must submit an [E]nvironmental [A]ssessment [unless
corrective action is taken prior to submission of an application]. The
circumstances may require a modification of the facilities to reduce
exposure or the application may be denied. This situation is essentially the
same as (E). We have included it to emphasize the point that station
employees as well as the general public must be protected from high RF
levels [also, see FCC definitions used to determine application of
exposure tiers: general population/uncontrolled vs.
occupational/controlled]. Legal releases signed by employees willing to
accept high exposure levels are not acceptable and may not be used in lieu
of corrective measures.

(G) High RF levels are produced in areas where intermittent maintenance and repair
work must be performed by station employees or others.
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- [FCC] guidelines also apply to workers engaged in maintenance and
repair. As long as these workers will be protected from exposure to levels
exceeding [FCC] guidelines, no [E]nvironmental [A]ssessment is needed.
Unless requested by the Commission, information about the manner in
which such activities are protected need not be filed. If protection is not to
be provided, the applicant must submit an [E]nvironmental [A]ssessment.
The circumstances may require corrective action to reduce exposure or the
application may be denied. Legal releases signed by workers willing to
accept high exposure levels are not acceptable and may not be used in lieu
of corrective measures.

The foregoing also applies to high RF levels created in whole or in part by reradiation.
A convenient rule to apply to all situations involving RF radiation is the following:

(1) Do not create high RF levels where people are or could reasonably be expected to be
present, and (2) [p]revent people from entering areas in which high RF levels are necessarily
present.

Fencing and warning signs may be sufficient in many cases to protect the general public.
Unusual circumstances, the presence of multiple sources of radiation, and operational needs will
require more elaborate measures.

Intermittent reductions in power, increased antenna heights, modified antenna radiation patterns,

site changes, or some combination of these may be necessary, depending on the particular
situation.
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GENERAL NOTES

10.

11.

12.

13.

14.

15.
16.

DRAWINGS ARE NOT TO BE SCALED, WRITTEN DIMENSIONS TAKE PRECEDENCE, AND THIS
SET OF PLANS IS INTENDED TO BE USED FOR DIAGRAMMATIC PURPOSES ONLY, UNLESS
NOTED OTHERWISE. THE GENERAL CONTRACTOR’S SCOPE OF WORK SHALL INCLUDE
FURNISHING ALL MATERIALS, EQUIPMENT, LABOR, AND ANYTHING ELSE DEEMED NECESSARY
TO COMPLETE INSTALLATIONS AS DESCRIBED HEREIN.

PRIOR TO THE SUBMISSION OF BIDS, THE CONTRACTORS INVOLVED SHALL VISIT THE JOB
SITE AND FAMILIARIZE THEMSELVES WITH ALL CONDITIONS AFFECTING THE PROPOSED
PROJECT, WITH THE CONSTRUCTION AND CONTRACT DOCUMENTS, FIELD CONDITIONS AND
CONFIRM THAT THE PROJECT MAY BE ACCOMPLISHED AS SHOWN PRIOR TO PROCEEDING
WITH CONSTRUCTION. ANY ERRORS, OMISSIONS, OR DISCREPANCIES ARE TO BE BROUGHT
TO THE ATTENTION OF THE ARCHITECT/ENGINEER, AND PROJECT MANAGER. (C.C.)

THE GENERAL CONTRACTOR SHALL RECEIVE WRITTEN AUTHORIZATION TO PROCEED WITH
CONSTRUCTION PRIOR TO STARTING WORK ON ANY ITEM NOT CLEARLY DEFINED BY THE

CONSTRUCTION DRAWINGS/ CONTRACT DOCUMENTS.

THE CONTRACTOR SHALL SUPERVISE AND DIRECT THE PROJECT DESCRIBED HEREIN. THE
CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR ALL CONSTRUCTION MEANS, METHODS,
TECHNIQUES, SEQUENCES AND PROCEDURES AND FOR COORDINATING ALL PORTIONS OF
THE WORK UNDER THE CONTRACT.

THE CONTRACTOR SHALL INSTALL ALL EQUIPMENT AND MATERIALS ACCORDING TO
MANUFACTURER’S/ VENDOR'S SPECIFICATIONS UNLESS NOTED OTHERWISE OR WHERE LOCAL
CODES OR ORDINANCES TAKE PRECEDENCE.

ALL WORK PERFORMED ON PROJECT AND MATERIALS INSTALLED SHALL BE IN STRICT
ACCORDANCE WITH ALL APPLICABLE CODES, REGULATIONS, AND ORDINANCES. CONTRACTOR
SHALL GIVE ALL NOTICES AND COMPLY WITH ALL LAWS, ORDINANCES, RULES, REGULATIONS
AND LAWFUL ORDERS OF ANY PUBLIC AUTHORITY, MUNICIPAL AND UTILITY COMPANY
SPECIFICATIONS, AND LOCAL AND STATE JURISDICTIONAL CODES BEARING ON THE
PERFORMANCE OF THE WORK.

GENERAL CONTRACTOR SHALL PROVIDE AT THE PROJECT SITE A FULL SET OF
CONSTRUCTION DOCUMENTS UPDATED WITH THE LATEST REVISIONS AND ADDENDUM’S OR
CLARIFICATIONS FOR THE USE BY ALL PERSONNEL INVOLVED WITH THE PROJECT, STAMPED
ORIGINALS SHALL NOT BE USED FOR REDLINE PURPOSES.

THE STRUCTURAL COMPONENTS OF THIS PROJECT SITE/FACILITY ARE NOT TO BE ALTERED
BY THIS CONSTRUCTION PROJECT UNLESS NOTED OTHERWISE.

DETAILS INCLUDED HEREIN ARE INTENDED TO SHOW END RESULT OF DESIGN. MINOR
MODIFICATIONS MAY BE REQUIRED TO SUIT JOB CONDITIONS OR SITUATIONS, AND SUCH
MODIFICATIONS SHALL BE INCLUDED AS PART OF THE SCOPE OF WORK.

SEAL PENETRATIONS THROUGH FIRE—RATED AREAS WITH U.L. LISTED OR FIRE MARSHALL
APPROVED MATERIALS IF APPLICABLE TO THIS FACILITY AND OR PROJECT SITE.

PROVIDE A PORTABLE FIRE EXTINGUISHER WITH A RATING OF NOT LESS THAN 2-A OR
2—A10BC WITHIN 75 FEET TRAVEL DISTANCE TO ALL PORTIONS OF THE PROJECT AREA
DURING CONSTRUCTION.

THE CONTRACTOR SHALL MAKE NECESSARY PROVISIONS TO PROTECT EXISTING
IMPROVEMENTS, EASEMENTS, PAVING, CURBING, ETC. DURING CONSTRUCTION. UPON
COMPLETION OF WORK, CONTRACTOR SHALL REPAIR ANY DAMAGE THAT MAY HAVE
OCCURRED DUE TO CONSTRUCTION ON OR ABOUT THE PROPERTY.

CONTRACTOR SHALL ENSURE THAT GENERAL WORK AREA IS KEPT CLEAN AND HAZARD
FREE DURING CONSTRUCTION AND DISPOSE OF ALL DIRT, DEBRIS, RUBBISH AND REMOVE
EQUIPMENT NOT SPECIFIED AS REMAINING ON THE PROPERTY. PREMISES SHALL BE LEFT IN
CLEAN CONDITION AND FREE FROM PAINT SPOTS, DUST, OR SMUDGES OF ANY NATURE.
SITE SHALL BE SECURED, SAFE AND CLEAN UPON COMPLETION OF WORK EACH DAY.

THE ARCHITECTS/ENGINEERS HAVE MADE EVERY EFFORT TO SET FORTH IN THE
CONSTRUCTION AND CONTRACT DOCUMENTS THE COMPLETE SCOPE OF WORK.
CONTRACTORS BIDDING THE JOB ARE NEVERTHELESS CAUTIONED THAT MINOR OMISSIONS
OR ERRORS IN THE DRAWINGS AND OR SPECIFICATIONS SHALL NOT EXCUSE SAID
CONTRACTOR FROM COMPLETING THE PROJECT AND IMPROVEMENTS IN ACCORDANCE WITH
THE INTENT OF THESE DOCUMENTS. THE BIDDER SHALL BEAR THE RESPONSIBILITY OF
NOTIFYING (IN WRITING) THE ARCHITECT/ENGINEER OF ANY CONFLICTS, ERRORS, OR
OMISSIONS PRIOR TO THE SUBMISSION OF CONTRACTOR’S PROPOSAL. IN THE EVENT OF
DISCREPANCIES THE CONTRACTOR SHALL PRICE THE MORE COSTLY OR EXTENSIVE WORK,
UNLESS DIRECTED OTHERWISE.

THE CONTRACTOR SHALL FURNISH SANITARY FACILITIES PRIOR TO START OF WORK.

ALL SITE CONSTRUCTION, AND SITE CONDITIONS FROM MOBILIZATION TO DEMOBILIZATION
SHALL BE IN STRICT ACCORDANCE WITH CAL—OSHA, 24 HOURS EACH DAY.
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ASSESSORS PARCEL NUMBER: 150-250-04
ZONING:
JURISDICTION: CITY OF RENO

ENGINEERING FIRM: SURVEY
PEEK SITE-COM GEIL ENGINEERING
12852 EARHART AVE, SUITE 101 1226 HIGH ST

AUBURN, CA 95602
PHONE: (530) 885-6160

AUBURN, CA 95603
PHONE: (530) 885-0426

CONSTRUCTION MANAGER

BRETT EWING

EPIC WIRELESS

8700 AUBURN FOLSOM RD SUITE 400
GRANITE BAY, CA 95746

PHONE: (916) 844-9324

LEASING /PLANNING MANAGER
ANDREW LESA

EPIC WIRELESS

8700 AUBURN FOLSOM RD SUITE 400
GRANITE BAY, CA 95746

PHONE: (530) 368-2357

PROJECT DESCRIPTION

DESIGN CRITERIA

OCCUPANCY CATEGORY: I

IMPORTANCE FACTOR: 1.0

WIND SPEED: 110 MP

EXPOSURE CATEGORY: C

MAPPED SPECTRAL RESPONSE COEFFICIENTS Ss =1.338 & S; =0.458
SITE CLASS: D

SPECTRAL RESPONSE COEFFICIENTS:  Sps =0.892 & Spy =.471
SEISMIC DESIGN CATEGORY: D

BASIC SEISMIC-FORCE-RESISTING SYSTEM: EQUIV. LATERAL FORCE PROCEDURE
DESIGN BASE SHEAR: SEE CALCS

SEISMIC RESPONSE COEFFICIENT:  Cs =.287

SEISMIC R=2.5

ANALYSIS PROCEDURE USED: EQUIV. LATERAL FORCE PROCEDURE

VERIZON WIRELESS PROPOSES CREATE A NEW WIRELESS COMMUNICATION BASE STATION
SITE INCLUDING THE FOLLOWING:

A.INSTALL NEW CHAIN LINK FENCE TO CREATE A 30'x30° COMPOUND

B. INSTALL A NEW STEEL 56" MONOPINE TOWER TO SUPPORT NEW ANTENNAS

C. INSTALL (2) PANEL ANTENNAS PER SECTOR, FOR A TOTAL OF (6) PROPOSED WITH
(1) FUTURE ANTENNA PER SECTOR FOR A TOTAL OF (3) FUTURE ANTENNAS ON
THE NEW MONOPINE

D. INSTALL NEW OUTDOOR EQUIPMENT CABINETS ON NEW CONCRETE SLAB OVE

E. INSTALL A NEW 48KVA UL-2200 DIESEL GENERATOR WITH 132 GAL. UL-2085
LISTED TANK BELOW.

F.  ADD (2) HYBRID CABLES, TO ANTENNAS @ TOP OF MONOPOLE, PLACE (2) GPS
ANTENNAS ON SHADE STRUCTURE.

T—1 TITLE SHEET APPROVALS
DATE: BY:

C—1 SITE SURVEY

A—1 SITE PLAN

A—1.1 ENLARGED SITE PLAN

A—2 ELEVATIONS

A—3 DETAILS
DRAWN BY: T. PEEK
CHECKED BY:

SHEET TITLE

I'ITLE SHEET

SHEET NUMBER

ACCESSTBILITY DISCLAIMER

APPLICABLE CODES

FACILITY IS AN UNMANNED TELECOMMUNICATIONS FACILITY AND NOT FOR HUMAN
HABITUATION. HANDICAPPED ACCESS REQUIREMENTS ARE NOT REQUIRED IN ACCORDANCE
WITH THE INTERNATIONAL BUILDING CODE SECTION 1103.2.9.

INTERNATIONAL BUILDING CODE 2012
INTERNATIONAL FIRE CODE 2012
NATIONAL ELECTRICAL CODE 2011
2012 NORTHERN NEVADA AMENDMENTS
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DATE OF SURVEY: 04-22-15 Geil Engineering Lease Area Description "
SURVEYED BY OR UNDER DIRECTION OF: KENNETH D. Eggg‘eji”ﬂgstr::{vey'”g * Planning All that certain lease area being a portion the East 1/2 of the Northwest S
GEIL, P.L.S.13385. Auburn gCoIiforniq 95603—5015 1/4 of the Northeast 1/4 of the Southeast 1/4 of Section 26, Township .
B o) BES—Gas8 + Pax: (530) 823-1309 16 North, Range 19 East, M.D.B. & M., being located in the County of < 0
LOCATED IN THE COUNTY OF WASHOE, STATE OF : : Washoe, State of Nevada, being more particularly described as follows: — o 5
NEVADA . . < a x
Verizon Wireless Commencing at a GLO Brass Cap Monument marked and set for the PROJECT § 3 &
BEARINGS SHOWN ARE BASED UPON MONUMENTS . . Southeast corner of the above referenced Section 26 as as is shown on AREA a |
FOUND AND RECORD INFORMATION. THIS IS NOT A Project Name: ARROWCREEK that certain Parcel Map filed for record as Parcel Map 2095, Washoe 5 é’ — | s _ =l =
BOUNDARY SURVEY. ~ ~ - County Records, from which a similar monument bears North 01°13'06” \ L < LI |El—1a| 2
Project Site Location: 28;1“2 I\l/lﬁl/orékgegﬂwoy East 2688.07 feet; thence from said point of commencement North () & (; ao|< =|m|© g
ELEVATIONS SHOWN ON THIS PLAN ARE BASED UPON : 18"14°43” West 2247.15 feet to the True Point of Beginning; thence from
Washoe County L MELARKEY ROAD
U.S.G.S. N.A.V.D. 88 DATUM. ABOVE MEAN SEA LEVEL said point of beginning South 89:29°'17” West 30.00 feet; thence North ~ S
UNLESS OTHERWISE NOTED. Date of Observation: — 04—22-15 00°30'43” West 30.00 feet; thence North 89°29'17” East 30.00 feet; < Ol |,
‘ , thence South 00°30°43” East 30.00 feet to the point of beginning. iz EE S ©
N.C.V.D. 1929 CORRECTION: SUBTRACT 3.75 FROM Equipment /Procedure Used to Obtain Coordinates: Trimble Pathfinder 2 e =8 ﬁg
ELEVATIONS SHOWN. Pro XL post processed with Pathfinder Office software. Together with a non—exclusive easement for access and utility purposes T /=) Es 78
, being fifteen feet in width the centerline of which is described as follows: &J el EE gc,l:
CONTOUR INTERVAL: 1 Type of Antenna Mount: Proposed Monopine beginning at the midpoint on the South boundary of the above described v EE mg :g
, lease area and running thence South 00°30°43” East 98.20 feet to a point HIGHWAY 431 / MT. ROSE HWY Ol Ea 2o
ASSESSOR'S PARCEL NUMBER: 150-250-04 Coordinates (Centerline Lease Area) hereafter defined as Point "A”; thence continuing South 00°30°'43" East MOUNTAIN RANCH ROAD Z:” B3 Za
LANDLORD(S): ROSEMARY S. MELARKEY Latitude: N 39° 23" 42.62" (NAD83) N 39° 23 42.94" (NAD27) 27.0 feet more or less to the South property boundary of the underlying . HE Rz &
: : L itude: W 119° 48 37.37" (NAD83) W 119° 48" 33.69” (NAD27 arcel. UE oM
5849 MELARKEY WAY ongrtice ( ) ( ) P . EE & 28
RENO, NV 89511 ELEVATION of Ground at Structure (NAVDS8) 5477 AMSL Also together with a non—exclusive easement for utility purposes being six °E>)\ Tl S
feet in width the centerline of which is described as follows: beginning at a &
CERTIFICATION: |, the undersigned, do hereby certify elevation listed Point "A” as previously defined and running thence continuing South N.T.S.
above is based on a field survey done under my supervision and that 89°29'17" West 28 feet more or less to the joint utility pole.
the accuracy of those elevations meet or exceed 1—A Standards as RENO’ NV VICINITY MAP
defined in the FAA ASAC Information Sheet 91:003, and that they
are true and accurate to the best of my knowledge and belief. THESE DRAWINGS AND/OR THE ACCOMPANYING
SPECIFICATION AS INSTRUMENTS OF SERVICE, ARE
. THE EXCLUSIVE PROPERTY OF GEIL ENGINEERING AND
Kenneth D. Geil - Nevada PLS 15585 THEIR USE AND PUBLICATION SHALL BE RESTRICTED
TO THE ORIGINAL SITE AND CARRIER FOR WHICH
THEY ARE PREPARED. REUSE, REPRODUCTION OR
PUBLICATION BY ANY METHOD, IN WHOLE OR IN
PART, IS PROHIBITED EXCEPT BY WRITTEN PERMISSION
FROM GEIL ENGINEERING. TITLE TO THESE PLANS S
WIRE FENCELINE O Q | AND /OR SPECIFICATIONS SHALL REMAIN WITH GEIL E;
/ 5 O O \ \ | ENGINEERING WITHOUT PREJUDICE AND VISUAL =
o O Ot \ \ \ ~ ‘ CONTACT WITH THEM SHALL CONSTITUTE PRIMA FACIE
O Q \ Y % ‘ \ \ \ " EVIDENCE OF ACCEPTANCE OF THESE RESTRICTIONS.
N - o O N\ | \ | PROPOSED MONOPINE LOCATION' \ o
. o O O TOP PINE=55 | \ \ \ : \ \ \ BOUNDARY SHOWN IS BASED ON MONUMENTATION FOUND N
O \ ' i ‘ \ AND RECORD INFORMATION. THIS IS NOT A BOUNDARY
O / : R \
CHAIN LINK FENCELINE Q / / PROPQ\SED VER|ZON Wl\RFLESS BE\ASE AREA \‘ \ SURVEY. THIS IS A SPECIALIZED TOPOGRAPHIC MAP WITH U)
: \ \ \ : ! ~ PROPERTY LINES AND EASEMENTS BEING A GRAFHIC ®
( \ \ \ ) \ \ | DEPICTION BASED ON INFORMATION GATHERED FROM —
/ 108 — ‘i VARIOUS SOURCES OF RECORD AND AVAILABLE ®
TOP PINE=3511 \ \ \ \ \ MONUMENTATION FOUND DURING THE FIELD SURVEY. NO
\ | | \y EASEMENTS WERE RESEARCHED OR PLOTTED. PROPERTY K
: \ - \ \ \ i LINES AND LINES OF TITLE WERE NOT INVESTIGATED NOR o
\ TOP PINE=550 \ \ \ \ \ SURVEYED. NO PROPERTY MONUMENTS WERE SET. i
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| REVISIONS
e ~-o NOTES: ' NO. | DESCRIPTION DATE BY
P \\ INSTALL AN APPROVED KNOX PADLOCK TO NEW 12° X
// \\ ACCESS GATE PER FIRE DEPARTMENT : 1 90% ZONING DOC'S h-3-15 TP
// \\ 2 | 95% ZONING DOC’S 5-7-15 TP
]
// \\ ' 3 | 100% ZONING DOC'S 6—-10-15 | RM
Il \\ ! 4 | REV 100% ZDS 6-15-15 | RM
Ll
’I % \\ 5 | REV 100% ZDS 7-16-15 | RB
- | ’
: Y § (P) 30°'x30° VERIZON | :
1S LEASE AREA , . o !
SEE ENLARGED SITE PLAN - & I o
i | O ' o O O | PROJECT
: e O Lo = 0 |
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" O
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| O
O .
| Peek Site—Com
! O
12852 Earhart Ave, Suite 101
7 \ ! Auburn, California 95602
\\l// . o Phone (530) 885-6160 __ jx
O //Q\ _____ | % E—Mail info@peeksitecom.com
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TOP PINE=5504"

APN: 150-250-04
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30'-0" VERIZON WIRELESS LEASE AREA
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NOTES:

INSTALL AN APPROVED KNOX PADLOCK TO NEW 12’
ACCESS GATE PER FIRE DEPARTMENT

KEY NOTES

S i S A

1.

12.
13.

14.

15.
16.

17.
18.
19.
20.

21.
22.
2.
24.

NEW 56" STEEL MONOPINE (TREE POLE)

NEW DC POWER PLANT CABINET. CHARLES "CUBE”

NEW MISC. CABINET

NEW LTE RADIO CABINET

FUTURE LTE RADIO CABINET

NEW INTERSECT. INTEGRATED ELECTRICAL PANEL & AUTOMATIC TRANSFER SWITCH

NEW TELCO CABINET

NEW 48kw UL2200 DIESEL FUEL BACKUP GENERATOR WITH FUEL TANK BELOW ON NEW
CONCRETE SLAB

NEW 6” THK. CONCRETE EQUIPMENT SLAB W/#4 REBAR @ 12" 0.C. BOTH WAYS AT MID SLAB
NEW VERIZON WIRELESS U.G. ELECT. & SIGNAL CONDUITS FOR BACK—UP POWER GENERATOR.
NEW VERIZON WIRELESS U.G. ELECT. CONDUIT.

NEW VERIZON WIRELESS PRE-FAB CABLE ICE BRIDGE TO NEW MONOPINE

NEW VERIZON WIRELESS HYBRID FIBER/DC POWER TRUNK CABLE(S), SUPPORTED ON NEW
CABLE BRIDGE

NEW RAYCAP SURGE SUPPRESSOR/FIBER UNIT TYP. (2) @ EQUIPMENT. MOUNT TO NEW ICE
BRIDGE

NEW GPS ANTENNA MOUNTED ON NEW CABLE TRAY TYP (2)

NEW OUTDOOR ACCESS LIGHT CONTROLLED BY PHOTO CELL & MOTION DETECTOR. (MOUNT @
+8 AGL.)

NEW FIRE EXTINGUISHER IN W.P. BOX

NEW UNDERGROUND POWER AND TELCO RUN

NEW METAL PIPE RISER FOR SITE LIGHT

NEW 6’ TALL CHAIN LINK FENCE W/ (3) STRAND BARBED WIRE @ TOP AND LIGHT BROWN
PRIVACY SLATS

NEW 12’ WIDE DBL. ACCESS GATE

NEW VERIZON WIRELESS U.G. TELCO CONDUIT

NEW METER

NEW GRAVEL ACCESS ROAD

VISIBLE HAZARD IDENTIFICATION SIGNS AS SPECIFIED IN NFPA
704 FOR THE SPECIFIC MATERIALS CONTAINED SHALL BE
PLACED AT ENTRANCE TO LOCATIONS WHERE HAZARDOUS
MATERIALS ARE STORED, DISPENSED, USED OR HANDLED.

e ENTRANCE GATE TO FACILITY: INDICATING DIESEL AND
LEAD—ACID BATTERIES.

e GENERATOR: INDICATING DIESEL

e LTE/BATTERY—POWERPLANT CABINET(S): INDICATING LEAD
ACID BATTERIES

REVISIONS

NO. | DESCRIPTION DATE BY
1| 90% ZONING DOC’S 5-3-15 | TP
2 | 95% ZONING DOC’S 5-7-15 | TP
3 | 100% ZONING DOC'S 6-10-15 | RM
4 | REV 100% ZDS 6-15-15 | RM
5 | REV 100% DS 7-16-15 | RB

PROJECT
ARROWCREEK
5849 MELARKEY WAY
RENO, NV 89511
CONTACTS

ol

v -
verizon

wireless

255 PARKSHORE DR
FOLSOM, CA 95630

Peek Site—Com

12852 Earhart Ave, Suite 101
Auburn, California 95602
Phone (530) 885-6160
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DATE: BY:

DRAWN BY: T. PEEK

CHECKED BY:

SHEET TITLE
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KEY NOTES REVISIONS
1. NEW 56’ STEEL MONOPINE TOWER NO. | DESCRIPTION DATE Y
2. NEW DC POWER PLANT CABINET. CHARLES ”CUBE” 1 | 90% ZONING DOC'S 5-3-15 | TP
i- ng “L/'EC-F{ACS\B'NCE/IBWET 2 | 95% ZONING DOC'S 5-7-15 | TP
5. FUTURE LTE RADIO CABINET 3 | 100% ZONING DOC'S 6-10-15 | RM
6. NEW INTERSECT. INTEGRATED ELECTRICAL PANEL & AUTOMATIC TRANSFER SWITCH 2 | REV 100% 205 5-15-15 | ~u
7. NEW 48kw UL2200 DIESEL FUEL BACKUP GENERATOR WITH FUEL TANK BELOW ON
NEW CONCRETE SLAB S5 | REV 100% ZDS 7-16-15 | RB
8. NEW VERIZON WIRELESS PRE—FAB CABLE ICE BRIDGE TO NEW MONOPINE
9. NEW VERIZON WIRELESS HYBRID FIBER/DC POWER TRUNK CABLE(S), SUPPORTED
ON NEW CABLE BRIDGE
10. NEW RAYCAP SURGE SUPPRESSOR/FIBER UNIT TYP. (2) @ EQUIPMENT. MOUNT TO
UTILITY RACK SUPPORT
11. NEW GPS ANTENNA MOUNTED ON NEW CABLE TRAY TYP OF (2) PROJECT
12, EXISTING FINISH GRADE
13, NEW 6" TALL CHAIN LINK FENCE W/ (3) STRAND BARBED WIRE @ TOP AND LIGHT
BROWN PRIVACY SLATS ARROWCREEK
14, NEW RAYCAP SURGE SUPPRESSOR/FIBER UNIT TYP. (3) @ ANTENNAS 5849 MELARKEY WAY
15. NEW RRUS-12 W/ A2 UNIT, TYP. OF (3) RENO, NV 89511
16. NEW RRUS-11 W/ A2 UNIT, TYP. OF (3)
17. NEW RRUS-32, TYP. OF (3)
18, NEW VERIZON WIRELESS PANEL ANTENNA W/ ANTENNA SOCKS, TYP. OF (6)
19. NEW M/W DISHES CONTACTS
20. FUTURE VERIZON WIRELESS PANEL ANTENNA W/ ANTENNA SOCKS, TYP. OF (3)
56° A.G.L. 56° A.G.L.
TOP OF MONOPINE BRANCHES Ly N2 TOP OF MONOPINE BRANCHE \/'
[ ]
O L - L veriyon
16 N -
51’ A.G.L. Q 51" A.G.L. :
TOP OF MONOPOLE é " ~ v TOP OF MONOPOLE é} wireless
By '/ 255 PARKSHORE DR
i'lh‘\"““ ;/’A\u‘ | 4 ¢ N% FOLSOM, CA 95630
&'.A\\\g A4 ™ v
)~V I ol
v 47° A.G.L. TO CENTER OF i ﬁz\} B 47° A.G.L. TO CENTER OF
\@ VERIZON WIRELESS ANTENNAS \@ VERIZON WIRELESS ANTENNAS Peek Site—Com
Iy
N \\% N N ¢ 17 12852 Earhart Ave, Suite 101
i W N I : N\, Auburn, California 95602
il AN Vv Phone (530) 885-6160 __ m __
Q“;%‘\ ““7,;:& N S y S E—-Mail info@peeksitecom.com
N2 \‘\\"/\‘ 14
= A A N Q",mrf "‘\"’A}""i\é @ =S N\ N SO\
\ " W’"‘
“y ¥ Y (19) N AN 19 SEAL
\““‘\__%\"’ Mi‘ N ) "" N N
B A LS /’ﬁ g - N e %
V \‘W/\\" ﬁw ' \ \ ‘% m“»"'}m ‘ M N EEQ 2
w""‘\\" ?‘A\ TN \\vr'm I 13 olveRa g
'V .;“f.l, TSt
\\ A\ V' \ A\ N -._\fp-.__ CIviL ,g
\ f\"\ v \ "oy s
\ ANV «
| ;Q\‘\'{,‘/'ayg v = A K Exp 12—31—-15
N\ BN NE-
VX APPROVALS
/ N \ h N2
; N@\ > w DATE: BY:
\ 4 &
Z le W
l
y . \
!
l
L
: DRAWN BY: T. PEEK
CHECKED BY:
ol )
- ﬂ/_® SHEET TITLE
| 4
//’ | I
ar O ELEVATIONS
0 o ] @
I M —
/@ SHEET NUMBER
| :%L . -
F.G. | ' )
NORTH ELEVATION WEST ELEVATION e —
1 4”=1’—O”
SB15-005

EXHIBIT C



REVISIONS

18.0” 7.0" |_ (RRU)
‘ — - - >\ REMOTE RADIO UNT
] L (A2) " (ERICSSON RRUS—XX)
o — A2 UNIT
@{ } " /ANTENNA MOUNTING PIPE
o 15.73" (DT |/ R PIPE CLAMP MOUNTING
o - ‘i —~— / = " BRACKET SUPPLIED W/ RRU
| — <C
| I I = PIPE CLAMP FOR RRU
| -~
| SUPPLIED BY ERICSSON
) | S
pe o J '
] L W
o
) ( ) . m ] _ (R (A9
o I RRU—XX
| fj'\\
] | 4 ) ) L A2 UNIT
o
|
o % a
] > =
It =| WT.= 21.5 LBS. _
) _ 48 VDC
| \} o
‘ ‘ | : : | | ]
‘ “ L 1 ‘ =
| \} —> ESE=
o - . U
o BOTTOM VIEW
o 10257\
o
. } SBNHH-1D45B TYPE LENGTH HEIGHT WIDTH WEIGHT
- MEICHT, TS LES. RRUS—11 | 17.0° [ 19.7" 72" | 511BS
| } ' RRUS-12 18.5" 20.4" 7.5" 50 LBS
E[ | RRUS-32 | 12.0" 27.2" 7.0” 50.7 LBS
— A2 12.8" 15" 3.5" 15 LBS
| E E B A
BACK VIEW SIDE VIEW
NEW ANTENNA DETAIL | SCALE: N.T.S. NEW SURGE DETAIL | SCALE: N.TS. NEW RRU W/ A2 DETAIL | SCALE: N.TS. | 1
NEW VERIZON WIRELESS PANEL
ANTENNAS TYP. (2) PER SECTOR
FOR A TOTAL OF (6) ANTENNAS j
NEW CROSS ARM ANTENNA SUPPORT f&oo
BRACKET, CUT TO FIT, TYP. OF 3 2

VALMONT SITE-PRO #MMO1 OR EQUIV.
STANDOFF ANTENNA SUPPORT
BRACKET W/ PIPE, TYP. OF (3)

NEW HYBRID DC POWER /FIBER
CABLE, TYP. OF (2)

NEW 27" ANTENNA SUPPORT PIPE TYP.
(2) PER SECTOR, FOR A TOTAL OF (6)

FUTURE VERIZON WIRELESS PANEL
ANTENNAS TYP. (1) PER SECTOR
FOR A TOTAL OF (3) ANTENNAS

NEW RAYCAP UNIT, TYP. OF (3)

VALMONT SITE-PRO #.WRM OR
EQUIV. COLLAR MOUNT

NEW RRUS-12 W/ A2 UNIT (1)
PER SECTOR, FOR A TOTAL OF (3)

NEW RRUS-32 (1) PER SECTOR,
FOR A TOTAL OF (3)

/200

NEW RRUS-11 W/ A2 UNIT (1) PER
SECTOR, FOR A TOTAL OF (3)

Exp. 12—-31-15

NO. | DESCRIPTION DATE BY
1 90% ZONING DOC'S 5-3-15 TP
2 | 95% ZONING DOC'S 5-7-15 TP
3 | 100% ZONING DOC'S 6—-10-15 | RM
4 | REV 100% ZDS 6-15—-15 | RM
5 | REV 100% ZDS 7-16-15 | RB
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Conditions of Approval
Special Use Permit Case Number SB15-005

The project approved under Special Use Permit Case Number SB15-005 for Verizon
Wireless (Arrowcreek) shall be carried out in accordance with the Conditions of Approval
granted by the Board of Adjustment on February 4, 2016. Conditions of Approval are
requirements placed on a permit or development by each reviewing agency. Conditions of
Approval may require submittal of documents, applications, fees, inspections, amendments to
plans and more. Conditions of Approval do not relieve the applicant from the obligation
to obtain any other approvals and licenses from relevant authorities required under any
other act, nor do these conditions relieve the applicant from abiding by all other
generally applicable code regulations.

Unless otherwise specified, all conditions related to the approval of this special use permit shall
be met or financial assurance must be provided to satisfy the Conditions of Approval prior to
issuance of a grading or building permit. The agency responsible for determining compliance
with a specific condition shall determine whether the condition must be fully completed or
whether the applicant shall be offered the option of providing financial assurance. All
agreements, easements, or other documentation required by these conditions shall have a copy
filed with the Washoe County Engineer and Washoe County Planning and Development.

Compliance with the Conditions of Approval related to this special use permit is the
responsibility of the applicant, his/her successor in interest, and all owners, assignees, and
occupants of the property and their successors in interest. Failure to comply with any of the
conditions imposed in the approval of this special use permit may result in the initiation of
revocation procedures.

Washoe County reserves the right to review and revise the Conditions of Approval related to
this special use permit should it be determined that a subsequent license or permit issued by
Washoe County violates the intent of this approval. For the purpose of conditions imposed by
Washoe County, “may” is permissive and “shall” or “must” is mandatory.

Conditions of Approval are usually complied with at different stages of the proposed project.
Those stages are typically:

Prior to permit issuance (i.e., grading permits, building permits, etc.)
e Prior to obtaining a final inspection and/or a certificate of occupancy
e Prior to the issuance of a business license or other permits/licenses

o Some “Conditions of Approval” are referred to as “Operational Conditions.” These
conditions must be continually complied with for the life of the project or business.

THE FOLLOWING ARE CONDITIONS OF APPROVAL REQUIRED BY THE REVIEWING
AGENCIES. EACH CONDITION MUST BE MET TO THE SATISFACTION OF THE ISSUING
AGENCY.
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Washoe County Planning and Development Division

1. The following conditions are requirements of Planning and Development, which shall be
responsible for determining compliance with these conditions.

Contact: Chad Giesinger, 775.328.3626, cqgiesinger@washoecounty.us

a. The applicant shall demonstrate substantial conformance to the plans approved as
part of this special use permit. Planning and Development shall determine
compliance with this condition.

b. All related utilities, including telephone and electrical lines connected with the
proposed wireless communications facility and within any and all Verizon utility
easements on the subject site shall be placed underground pursuant to Southwest
Truckee Meadows Area Plan Policy SW.5.1.

c. The total height of the cell tower, including all elements of the faux pine tree,
antennas, or any other apparatus shall not exceed 56 feet from lowest grade.

d. The applicant shall submit complete construction plans and building permits shall be
issued within two years from the date of approval by Washoe County. The applicant
shall complete construction within the time specified by the building permits.
Compliance with this condition shall be determined by Planning and Development.

e. Security fencing shall be erected around the entire 30 foot x 30 foot wireless
communications facility compound. The installation of security fencing shall assure
the facility is protected from climbing by unauthorized persons. Said security fencing
shall be screened by the use of tan colored slats.

f. All equipment, fencing, ground cabinet, tower, and aesthetic design shall be painted
a neutral color that will blend with the rural character of the area.

g. The applicant shall attach a copy of the action order granting approval of this project
to all administrative permit applications (including building permits) applied for as part
of this special use permit.

h. Per Policy SW.2.3 of the Southwest Truckee Meadows Area Plan, the applicant shall
submit a statement to staff regarding how the final proposal responds to the
community input received from the South Truckee Meadows/Washoe Valley Citizen
Advisory Board.

i. The applicant shall submit a plan for the control of noxious weeds as part of any
building permit submittals resulting in grading or ground disturbance. If proposed /
necessary grading exceeds the thresholds enumerated in WCC 110.438, then the
appropriate grading permit shall be obtained.

j- A note shall be placed on all construction drawings and grading plans stating:
NOTE
Should any prehistoric or historic remains/artifacts be discovered

during site development, work shall temporarily be halted at the
specific site and the State Historic Preservation Office of the
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Department of Museums, Library and Arts shall be notified to record
and photograph the site. The period of temporary delay shall be
limited to a maximum of two working days from the date of
notification.

k. The following Operational Conditions shall be required for the life of the project:

1. This Special Use Permit shall expire and become null and void within 2
years from the final date of approval if final building permits have not
been issued by said date.

2. The applicant and any successors shall be responsible for
maintenance/repairs of everything within the 30 ft. x 30 ft. wireless
communications compound and shall be responsible for all
maintenance/repairs of the entire wireless communications facility,
including required maintenance of the fence (to include the slats) and
replacement of the faux pine branches should they deteriorate or
become damaged. The applicant shall take action not more than 30
days after receiving a report from Washoe County of any damage to the
wireless communications facility or the fence.

3. The wireless communications facility shall be maintained by the
applicant and any successors in substantially the same condition as the
wireless communications facility was proposed and approved by this
Special Use Permit.

4. Failure to comply with the Conditions of Approval shall render this
approval null and void. Compliance with this condition shall be
determined by Washoe County Planning and Development.

5. The applicant and any successors shall direct any potential
purchaser/operator of the site and/or the special use permit to meet with
Washoe County Planning and Development to review conditions of
approval prior to the final sale of the site and/or the special use permit.
Any subsequent purchaser/operator of the site and/or the special use
permit shall notify the Washoe County Planning and Development of the
name, address, telephone number, and contact person of the new
purchaser/operator within 30 days of the final sale.

6. If the facility ceases operations, or if abandonment is contemplated,
then the operator/owner of record ceasing operations or pursuing
abandonment shall demolish the facility and return the project site to its
pre-development condition.

7. This special use permit shall remain in effect as long as the subject
wireless communications facility is in operation and remains in
compliance with the conditions of approval.

Washoe County Engineering and Capital Projects Division

2. The following conditions are requirements of the Engineering and Capital Projects Division,
which shall be responsible for determining compliance with these conditions.

Contact: Leo Vesely, 775.325.8032, lvesely@washoecounty.us

SB15-005
EXHIBIT D


mailto:lvesely@washoecounty.us

a. A complete set of construction improvement drawings, including an on-site grading
plan, shall be submitted when applying for a building/grading permit. Grading shall
comply with best management practices (BMP’s) and shall include detailed plans for
grading, site drainage, erosion control (including BMP locations and installation
details), slope stabilization, and mosquito abatement. Placement or removal of any
excavated materials shall be indicated on the grading plan. Silts shall be controlled
on-site.

b. The applicant shall provide permanent easements for the lease area, access and
utilities. A copy of the easements shall be submitted to the Engineering Division
prior to issuance of a building permit.

c. All existing and proposed easements shall be shown on the site and/or grading plan.
The County Engineer shall determine compliance with this condition.

Truckee Meadows Fire Protection District

3. The following conditions are requirements of the Truckee Meadows Fire Protection District,
which shall be responsible for determining compliance with these conditions.

Contact: Amy Ray, 775.328.6005, aray@tmfpd.us

a. This project shall meet the requirements of WCC Chapter 60.

b. Plans shall be submitted for review and approval for this project.

*** End of Conditions ***
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