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Elizabeth A. Noel 
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Re: Telecommunications Wireless Antennas and Towers Roundtable Discussions 

Dear Chairperson Mitten: 

As the statutory representative of the District of Columbia residents in public utility 
proceedings pursuant to § 43-406, et seq. of the District of Columbia Code, the Office of the 
People's Counsel ("OPC" or ''Office") lias developed a body of knowledge in the area of 
telecommunications and has a continuing interest in local matters impacting telecommunications in 
the District of Columbia. On March 5 and 19, 2001, OPC observed the Zoning Commission's 
roundtable discussions held on antennas, antenna towers, and associated structures. Per 
conversations with your staff members, I understand that the record on wireless antennas and related 
matters is open for interested parties to submit comments. 

During the roundtable meetings, there was considerable discussion on two issues: 1) whether 
State and local government have jurisdiction over antenna structures; and 2) the sufficiency of 
existing regulations to protect the public's safety and health from potentially harmful radio frequency 
(RF) emissions from antennas. In the spirit of comity, OPC presents a two-part submission for your 
consideration in the Commission's efforts in ensuring that public health and safety are balanced with 
the proper siting of infrastructure to support the growth of telecommunications services and 
advanced technology. 

In the attached memorandum, OPC concludes first, after reviewing case law in other 
jurisdictions, that the Zoning Commission has not been precluded from regulating wireless 
telecommunications antennas and towers on the basis of safety and health issues to the extent that 
they do not address radio frequency emissions. Second, OPC believes the Zoning Commission's 
regulations are adequate to protect the public safety and health concerns of D.C. residents. 

ccceo@opc-dc.gov • www.opc-dc.gov 

ZONING COMMISSION
District of Columbia

Case No. 01-02

Deleted

ZONING COMMISSION
District of Columbia

CASE NO.01-02
EXHIBIT NO.41

ZONING COMMISSION
District of Columbia

Case No. 01-02

Deleted

ZONING COMMISSION
District of Columbia

CASE NO.01-02
EXHIBIT NO.41



Chairperson Carol Mitten 
Page2 
July 23, 2001 

Finally, OPC makes the following recommendations with respect to amending specific Zoning 
Commission rules: 

1) Apply the Special Height Exception to all districts in D.C., i.e., residential, commercial. 
and special purpose 

2) Require the applicant to demonstrate the proposed wireless antenna and associated 
structure complies with the FCC's rules and regulations 

The Office welcomes the opportunity to share its expertise in telecommunications with the 
Zoning Commission. I hope our comments will be accepted in the spirit in which they are being 
conveyed and assist the Zoning Commission in its deliberations on these important issues. Please 
contact me at 202-727-3071 if the Office can be of assistance to you. 

Att. 

cc: Vice-Chair Anthony Hood 
Commissioner Kwasi Holman 
Commissioner Herbert Franklin 
Commissioner John Parsons 

Sincerely, 
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I. SUMMARY OF OPC's FINDINGS 

After a substantial review of case law in various jurisdictions, OPC concludes that the Zoning 

Commission ("Commission") has not been precluded from regulating wireless telecommunications 

antennas and towers on the basis of health and safety issues to the extent that the regulations do not 

address radio frequency emission ("RF emissions") levels from FCC-regulated transmitters. 

Second, the Office submits that the D.C. Zoning Commission's zoning regulations are 

sufficient to protect the public safety and health concerns of District of Columbia residents. 

However, for the reasons discussed below, OPC recommends that the "Special Exception" height 

provision be uniformly applied to the residential, commercial and special purpose districts to 

properly reflect Zoning Commission Order No. 587 adopted in 1989. 

Finally, OPC recommends the Zoning Commission amend Rules 211. l 0, entitled "Antenna, 

Commercial Broadcast (R-1)" and 514.10, entitled "Antenna, Commercial Broadcast (SP)", under 

Title 11 of the District of Columbia Municipal Regulations to mandate that the applicant 

demonstrate that the requested antenna and associated tower adheres to FCC rules and regulations. 

The applicant should bear the burden of demonstrating that its antenna tower complies with federal 

regulations. 

II. DISCUSSION 

A. BACKGROUND 

On March 5, and 19, 2001, numerous participants representing the community and wireless 

industry appeared before the Commission and provided statements representing divergent and 

opposing viewpoints on whether the Zoning Commission has the jurisdiction to regulate the 

placement and construction of antennas and antenna towers with respect to safety and health 

concerns in light of the federal Telecommunications Act of 1996. Representatives from the wireless 



industry stated that the Zoning Commission did not have the jurisdiction to consider safety and 

health issues as a basis for denying an application for the installation of antenna and antenna towers. 

In contrast, community representatives submitted comments and supporting documentation stating 

that the Commission did have the authority to regulate the placement and construction of antenna 

and antenna towers. 

B. OPC'S RESPONSE TO THE ZONING COMMISSION'S DELINEATED QUESTIONS 

During the March 2001 roundtable discussions on antennas and antenna facilities, the 

Commission sought testimony and/or comments on the following two questions: 

A. How should the current Zoning Regulations be updated in order to protect the safety and health 
of the public, and/or the character of the District's Communities, while taking into consideration 
the increased need for new and expanding telecommunications services? 

B. What additional language should be added to the zoning regulations to further define and guide 
the development of antennas, antenna towers and the structures on which they are installed in 
the District of Columbia? 

In response to the Commission's questions, OPC recommends the following three (3) revisions 

to Title 11 of the Zoning Regulations of the District of Columbia to reflect Zoning Commission 

Order No. 587 and current FCC regulations. First, Zoning Commission Order No. 587 adopted by 

the Commission in 1989 should be fully incorporated into the existing regulations to reflect the 

results of the comprehensive five-year rulemaking proceeding. 1 Specifically, the "Special 

Exception" provision,§ 3104 in Title 11 of the D.C. Municipal Regulations should be amended to 

apply the height exception to all districts, including commercial and special purpose districts. 

Currently, the Special Exception table states: "exceptions to location, density and height 

See, Zoning Regulations of the District of Columbia, Zoning Commission Fonnal Case No. 84-10, 
Zoning Commission Order No. 587 (Feb. 13, 1989). 
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regulations for antennas" is applicable to "all districts" .2 However, the table indicates the height 

condition applies to only the residential districts -- § § 211 and 212. Sections 514 and 70 l .6(g) 

(allows the use of antenna towers for television and radio broadcasting "as a matter right" in 

commercial districts ( C-1)) should be added to the Special Exception table in § 3104 to uniformly 

apply the height limitation provision to all districts as noted above. 

Second, OPC recommends that the Zoning Commission revise the regulations to place the 

burden of proof on the applicant to demonstrate that its antenna and infrastructure comply with 

federal regulations. It is a well-established tenet of administrative law that the proponent of a rule or 

order has the burden of proof. Rules 211.10, entitled "Antenna, Commercial Broadcast (R-1)" and 

514.10, entitled "Antenna, Commercial Broadcast (SP)", under Title 11 of the District Columbia 

Municipal Regulations should be amended to require the applicant to demonstrate that the requested 

antenna and associated tower complies with FCC rules and regulations. 

Specifically, Rules 211.10 and 514.10 state that, "[t]he applicant shall have the burden of 

demonstrating the need for the proposed height, and that full compliance with the matter of right 

standards would be unduly restrictive, prohibitively costly, or unreasonable." OPC recommends that 

language should be added to place the burden of proof on the applicant to demonstrate that it is 1) 

categorically excluded from routine evaluation for compliance as defined in Section 1.1307(b)(l) of 

the FCC's rules,3 and thus unlikely to cause radiation exposure in excess of the FCC's guidelines; or 

2) that the facility meets the FCC's RF emission regulations if it does not fall within the categorically 

exempt classification. 

2 D.C. Mun. Regs, tit. 11 § 3104, et seq. (2000). 

3 47 C.F.R. § l.1307(b). 
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Finally, the Commission should refer to the FCC's Guidelines "A Local Government Official's 

Guide to Transmitting Antenna RF Emission Safety: Rules, Procedures, and Practical Guidance" 

published in June 2000. The human exposure limits outlined in the Guideline have been endorsed by 

various federal agencies and have been upheld by the Federal Court of Appeals. 4 

In support of OPC' s recommendations, outlined below is a synopsis of federal and case law 

outlining the limits of State and local government authority to regulate wireless telecommunications 

facilities on the basis of safety and health considerations. 

C. Federal Law and the Federal Communications Commission Authorize State and Local 
Governments to Regulate Wireless Telecommunications Facilities on the Basis of Safety 
and Health Concerns with the Exception of Radio Freguency Emissions 

1. Federal Telecommunications Act of 1996 

Congress sought to balance the national interest in facilitating the growth of the 

telecommunications markets and the local interest in making zoning decisions by enacting Section 

704(a) of the Telecommunications Act of 1996. 5 Section 704 of the Telecommunications Act of 

1996 ("Telecommunications Act" or "Act of 1996"), entitled "Facilities Siting; Radio Frequency 

Emission Standards", generally reserves state and local authority over decisions regarding the 

placement, construction, or modification of personal wireless service facilities. Section 704 of the 

Telecommunications Act states, in pertinent part, that: 

"Except as provided in this paragraph, nothing in this Act shall limit or affect the authority of a State 

or local government or instrumentality thereof over decisions regarding the placement, construction, 

4 Supra n. 14. 

5 H.R. CONFREP. No. 97-765 at 86 (1982). 
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and modification of personal wireless service facilities." 6 

However, Congress limited the States' and local governments' authority to protect the health 

and safety of the public. Congress federally preempted the State and local governments' authority to 

regulate on the basis of health effects of radio frequency radiation. The Telecommunications Act 

provides that, in pertinent part, "No State or local government or instrumentality thereof may 

regulate the placement, construction, and modification of personal wireless service facilities 7 on the 

basis of the environmental effects of radio frequency emissions to the extent that such facilities 

comply with the Commission's regulations concerning such emissions." (emphasis added) § 704 

(7)(B)(Il)(iv), codified as 47 U.S.C § 332(c)(7) (1996).8 

In reading these two sections jointly, OPC concludes that the District of Columbia Zoning 

Commission has local jurisdiction over decisions regarding the construction, placement, and 

modification of personal wireless service facilities, albeit limited to safety and health issues not 

concerning RF emissions. More importantly, the Act does not preempt state or local regulations 

relating to RF emissions of broadcast facilities or other facilities that do not fall within the definition 

of "personal wireless services."9 

Second, the D.C. Zoning Commission continues to have a role in ensuring that antenna facilities 

are in compliance with federal regulations. Issues that address construction, siting, permits, 

6 47 U.S.C. § 332(c)(7) (1996). 

7 Section 704(a)(C)(I) of the Telecommunications Act defines "personal wireless services" to mean 
"commercial mobile services, unlicensed wireless services, and common carrier wireless exchange 
access services." 

8 The Telecommunications Act has a provision for resolving conflicts related to the regulation of RF 
emissions by the courts or by petition to the Commission. § 704(a)(7)(B)(v). 

9 11 FCC Red. 15123 at 'l[ 167. 
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inspection, zoning, environmental review, and placement of antenna facilities within communities 

continue to fall under State and local jurisdiction, within the limits imposed for personal wireless 

service facilities by Section 704 of the Telecommunications Act. To the extent that an applicant's 

antenna facilities do not comply with federal regulations, the Zoning Commission possesses 

regulatory authority over such facilities to enforce federal and state compliance regulations. 

Finally, the Commission's zoning requirements or denial of an application must not have the 

effect of discriminating or prohibiting the provision of wireless telecommunications services in the 

District of Columbia. 

2. FCC Rules and Regulations 

Congress granted the Federal Communications Commission ("FCC") broad preemption 

authority under the Telecommunications Act of 1996. However, as prescribed in Section 704(B)(II), 

Congress limited the FCC's authority by granting the State and local governments' authority to 

regulate the construction, placement, and modification of antennas and antenna towers, the FCC 

promulgated rules and regulations concerning health and safety standards of siting antenna facilities 

and established limits of human exposure to RF radiation based on the 1992 American National 

Standards Institute (ANSI) and the Institute of Electrical and Electronic Engineers, Inc. (IEEE) safety 

standards (" 1992 Standards"). The 1992 Standards reflect recent scientific studies on the biological 

effects of RF radiation. IO 

IO 11 FCC Red. 15123 'I[ 12. The Environmental Protection Agency ("EPA"), responsible for 
investigating and making recommendations with regards to environmental issues, generally accepted the 
1992 Standards with some reservations relating to the MPE limits for human exposure to radiation. Id. 
'I[ 15. The Food and Drug Administration ("FDA") who has general jurisdiction for protecting the 
public from potentially harmful radiation from consumer and industrial devices, such as cellular 
telephones also generally endorsed the 1992 ANSI/IEEE Standards with some reservations concerning 
the MPE limits. Id. 'I[ 18. 
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The FCC issued Guidelines as required by the National Environmental Policy Act ("NEPA") 

and the Council of Environmental Quality regulations In re Guidelines for Evaluating the 

Environmental Effects of Radiofrequency Radiation ("Guidelines"). 11 The Guidelines evaluate the 

health and safety standards of radio frequency (RF emissions) radiation from FCC-regulated 

transmitters. In the same proceeding, the FCC streamlined the procedures FCC licensees must meet 

to comply with the guidelines. 12 In addition to retaining exclusive jurisdiction over radio facility 

operations, the FCC incorporated the Maximum Permitted Exposure ("MPE") limits established by 

the National Council on Radiation Protection and Measurements ("NCRP"), as well as, exempted 

certain classes of facilities from having to file routine Environmental Assessments ("EAs") setting 

forth their compliance with MPE limits in the regulations. 

Facilities that have been categorically exempted consist of tower-mounted telecommunications 

antennas "radiation center" 10 meters or higher above ground level and rooftop antennas emitting 

less than 1000 watts of power. 13 Examples of such facilities include land mobile, paging, cellular, 

and amateur radio stations. Although categorically excluded from routine RF evaluations, these 

facilities may still be required, on a case-by-case basis, to be evaluated under other federal 

regulations in 47 C.F.R. § I. l307(c) and (d). 14 The FCC concluded that routine environmental 

evaluation of such facilities would not be cost-effective because these facilities pose little risk of 

exposing humans to RF radiation in excess of MPE levels. 

11 Report and Order, FCC Docket No. 96-326, ET Docket No. 93-62, 11 F.C.C. Red. 15123 ( 1996). 

12 Human exposure limits were adopted for field strength and power density for frequencies from 300 kHz 
to 100 GHz. Id. 'I[ 28. 

13 Infra, n. 15. 

14 11 FCC Red. 15123 at n 9. 
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In re Procedures for Reviewing Requests for Relief from State and Local Regulations Pursuant 

to Section 332{c){7){B){v) of the Communications Act of 1934,15 the FCC affirmed and modified the 

regulations previously adopted in the Guidelines that include the RF exposure limits, the exemption 

category, 16 and RF emissions involving multiple transmitters operating at one site. In addition to the 

ANSI/IEEE 1992 Standards, the Commission adopted guidelines and limits based on the exposure 

criteria recommended by NCRP in Report No. 86, thereby creating a hybrid set of MPE limits. 

In addition to the FCC rules and regulations, the FCC and state advisory boards jointly 

published "A Local Government Official's Guide to Transmitting Antenna RF Emission Safety Rules, 

Procedures, and Practical Guidance" (June 2000) (See enclosed). This guide assists state and local 

governments in devising procedures for ensuring that antenna facilities comply with the FCC' s limits 

for human exposure to RF emissions and to complement FCC OET Bulletin 65 which contains 

detailed technical information for complex antenna sites. 17 The guide identifies facilities that 

comply with federal RF emission guidelines. The Zoning Commission's rules and regulations 

should refer to and incorporate the FCC's guide when it amends rules and regulations pertaining to 

antenna and antenna towers. 

15 Second Memorandum Opinion and Order and Notice of Proposed Rulemaking, ET Docket No. 93-62 
F.C.C. Red. 13494 (1997). 

16 Facilities that will be "categorically exempted" will be measured from the height of the lowest point of 
the antenna above ground and no longer from the height of the antenna radiation center above ground 
level as previously adopted. The antenna provision applies to certain non-rooftop facilities such as 
paging, personal communications services (PCS), and cellular radiotelephones. Id. 

17 WILLIAM E. KENNARD, Chairman, Federal Communications Commission and KENNETH S. FELLMAN, 
Chair, Local and State Government Advisory Committee, A LOCAL GOVERNMENT OFFICIAL' s GUIDE TO 
TRANSMITTING ANTENNA RF EMISSION SAFETY: RUIES, PROCEDURES, AND PRACTICAL GUIDANCE 
(2000). 

-8-



3. Federal and State Case Law Upholding Federal Preemption 

Since the passage of the Telecommunications Act of 1996, there has been a considerable 

development of case law interpreting the FCC's rules and regulations governing RF emissions and, 

State and local government jurisdiction over the placement and construction of antenna and antenna 

towers. As the case law discussed below demonstrates, federal and state jurisdictions have 

recognized and upheld the preemption provisions of Section 704 of the Telecommunications Act of 

1996. Outside of the RF emissions exception, the State and local governments retain jurisdiction to 

set limitations and standards concerning public health and safety issues, although the FCC has sole 

jurisdiction to oversee technical matters associated with RF emission levels. 

In Cellular Phone Taskforce v. Federal Comm. Comm'n., 18 the United States Court of Appeals 

upheld the FCC's health and safety standards of radio frequency (RF) radiation emissions and the 

procedures FCC applicants must meet under NEPA. The Court held that as long as the FCC 

considered all of the evidence, it was not arbitrary for the FCC to conclude that requiring human 

exposure to RF emissions to be kept as low as reasonably achievable in the face of scientific 

uncertainty would be inconsistent with its mandate to balance between the need to protect the public 

and workers from exposure to potentially harmful RF electromagnetic fields and the requirement that 

industry be allowed to provide telecommunications services to the public in the most efficient 

manner as practical. 19 

In addition to having exclusive jurisdiction over RF emissions from personal wireless services, 

Congress granted the FCC exclusive jurisdiction over RF interference from radio broadcast towers. 

18 205 F.3d 82, 2000 U.S. App. LEXIS 2770 (2"d Cir. Feb. 18, 2000). 

19 Id. at 19. 
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In Freeman v. Burlington Broadcasters. Inc., the United States Court of Appeals for the Second 

Circuit affirmed the United States District Court for the District of Vermont's ruling that the local 

zoning board's decision to enforce a condition requiring a permittee (WIZN Radio) to remedy any 

radio frequency (RF) interference20 from tower signals with appliances and devices in local homes 

was in violation of the Telecommunications Act of 1996 and FCC regulations. 21 The Court 

concluded that federal law preempted [state] regulation of RF interference after reviewing several 

federal statutory provisions and legislative history and found that the FCC had exclusive jurisdiction 

to regulate technical matters related to radio broadcasting. 22 

Although Section 704 of the Act preserves the authority of state and local governments to 

regulate the placement and construction of personal wireless service towers, it expressly states that 

state and local governments may not deny construction of a wireless service facility unless the denial 

is "in writing and supported by substantial evidence contained in the written record."23 

In 360 (Degrees] Comm .• Inc. v. Board of Supervisors,24 the United States Court of Appeals for 

the Fourth Circuit reversed the judgment of the United States District Court for the Western District 

of Virginia that a denial of plaintiffs application to build a communications tower on Dudley 

20 RF interference" ... arises when a signal radiation by a transmitter is picked up by an electronic device 
in such a manner that it prevents the clear reception of another and desired signal or causes malfunction 
of some other electronic devices." H.R. CONF. REP. No. 97-765, at 21 (1982). 

21 Freeman v. Burlington Broadcasters, Inc., 204 F.3d 311, 2000 U.S. App. LEXIS 2672 (Feb. 23, 2000). 

22 Id. at 21-23. See also, Sprint Spectrum L.P. v. Mills, in which the Court held that the FCC's exclusive 
jurisdiction over RF emission levels preempts private contractual arrangements made to set emission 
levels of radio frequencies. I 24 F.Supp. 2d 211; U.S. Dist. LEXIS 18466 (Dec. 20, 2000). 

23 Id. at 9. 

24 211 F.3d 79, 2000 U.S. App. LEXIS 5071 (Mar. 15, 2000). 
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Mountain had "the effect of prohibiting the provision of personal wireless services" to the county, in 

violation of Section 704(a)(7)(B)(l)(II) of the Telecommunications Act of 1996.25 

The Court of Appeals held that the record contained substantial evidence demonstrating the proposed 

tower would impact community aesthetics and second, there was unanimous opposition from the 

community. Finally, the Court of Appeals held that the applicant failed to meet its heavy burden 

showing that the Zoning Board's denial amounted to a general prohibition of [wireless] service as 

required by the Telecommunications Act.26 

III. CONCLUSION 

In summary, OPC asserts that the District of Columbia Zoning Commission's regulations 

sufficiently balance the need to protect D.C. ratepayers' concerns for public safety and health in 

relation to wireless telecommunications facilities with the Federal Communications Commission's 

goal to facilitate the growth and deployment of telecommunications services in the country. 

H:\TELCO\CELL TWR\ZBDCELL. WPD 

25 47 U.S.C. § 332(c)(7)(B)(l)(II) (1996). 

26 Supra, n.24. 
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Optional Checklist for Local Government 
To Determine Whether a Facilit)· is Categorically Excluded 

Purpose: The FCC has determined that many wireless facilities are unlikely to cause human 
exposures in excess of RF exposure guidelines. Operators of those facilities are exempt from 
routinely having to determine their compliance. These facilities are termed "categorically 
excluded." Section l. l 307(b )(I) of the Commission's rules defines those categorically excluded 
facilities. This checklist will assist state and local government agencies in identifying those 
Wifeless facilities that are categorically excluded. and thus are highly unlikely to cause exposure 
in excess of the FCCs guidelines. Provision of the information identified on this checklist may 
also assist FCC staff in evaluating any inquiry regarding a facility's compliance with the RF 
exposure guidelines. 

BACKGROUND INFORMA TIOJ\ 

-, 

3 

6 

Facility Operator·s Legal Name. 
Facility Operator·s Mailing Address. 
facility Operator"s Contact NameTfitle: 
facilny Operator·s Office Telephone 
Facility Operator"s Fax:--------------------------­
Facility Name:------------------------------
Facility Address ____________________________ _ 

~ Facility C1ty1Community: --------------------------
L1 Facility State and Zip Code: ________________________ _ 

I (1 Latitude -------------------------------­
! I Longitude.-------------------------------

continue • 
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Optional Local Government Checklist (page 2) 

EVALUATION OF CATEGORICAL EXCLUSION 

12. Licensed Radio Service (see anached Table I):------------------
13. Structure Type (free-standing or building/roof-mounted):--------------
14. Antenna Type [omnidirectional or directional (includes sectored)]: _________ _ 
15. Height above ground of the lowest point of the antenna (in meters):----------
16. D Check if all of the following are true: 

(a) This facility will be operated in the Multipoint Distribution Service, Paging and 
Radiotelephone Service. Cellular Radiotelephone Service, Narrowband or Broadband 
Personal Communications Service, Private Land Mobile Radio Services Paging 
Operations. Private Land Mobile Radio Service Specialized Mobile Radio. Local 
Multipoint Distribution Service. or service regulated under Part 74. Subpart I ( see 
question 12). 

(b) This facility will not be mounted on a building (see question 13 ). 
( c) The lowest point of the antenna will be at least 10 meters above the ground ( see question 

15 J 

If box 16 1s checked. this facility 1s categoncally excluded and is unlikely to cause exposure in 
excess of the FCC's guidelines. The remainder of the checklist need not be completed. If box 
16 1s not checked. continue to question 17. 

I - Enter the power threshold for categorical exclusion for this service from the attached Table I 
m wans ERP or EIRP" (note EIRP = ( 1.64) X ERP): 

I~ Enter the total number of channels if this will be an omnidirectional antenna. or the 
maximum number of channels many sector if this will be a sectored antenna: 

l li Enter the ERP or EIRP per channel (usmg the same units as in question 17)· ______ _ 
:?.lJ Multiply answer 18 by answer J 9 _______________________ _ 

:?. I. Is the answer to question 20 less than or equal to the value from question 17 (yes or no)') 

If the answer to quesuon 21 is YES. this facility 1s categorically excluded. It is unlikely to cause 
exposure m excess of the FCC's guide Imes 

If the answer to question 2 I 1s NO. this facility 1s not categorically excluded. Further 
mn:st1gat1on may be appropnate to verify whether the facility may cause exposure in excess of 
the FCC s gu1delmes. 

""ERP" means "effective radiated power" and "EIRP" means "effective 1sotrop1c radiated power 
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TABLE 1: TRANSMITTERS. FACILITIES AND OPERATIONS SUBJECT TO ROUTINE 
ENVIRONMENT AL EV ALUA TIO:r--.: 

SERVICE (TITLE 47 CFR RULE PART) EVALUATION REQUIRED IF: 

Expenmental Radio Services power > 100 W ERP ( 164 W EIRP J 

(part 5) 

Multipoint Distribution Service non-building-mounted antennas: height above 
( subpart K of part 21 ) ground level to lowest point of antenna < I 0 

m and power > 1640 W EIRP 
building-mounted antennas: 
power > 1640 W EIRP 

Paging and Radiotelephone Service non-building-mounted antennas: height above 
( subpart E of part 22 J ground level to lowest point of antenna < I 0 

m and power > 1000 W ERP ( 1640 W EIRP) 
building-mounted antennas: 
power> I 000 W ERP ( 1640 W EIRP) 

Cellular Radiotelephone Service non-building-mounted antennas: height above 
( subpart H of part 22) ground level to lowest point of antenna < I 0 

m and total power of all channels > I 000 W 
ERP ( 1640 W EIRP) 
building-mounted antennas: 
total power of all channels > I 000 W ERP 
( 1640 W EIRP) 
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TABLE I (cont.) 

SERVICE (TITLE 47 CFR RULE PART) EVALUATION REQUIRED IF: 

Personal Communications Services (1) Narrowband PCS {subpart D): 
(part 24) non-building-mounted antennas: height 

above ground level to lowest point of antenna 
< IO m and total power of all channels > I 000 
W ERP ( 1640 W EIRP) 
building-mounted antennas: 
total power of all channels > I 000 W ERP 
(1640 W EIRP) 

(2) Broadband PCS (subpart E): 
non-building-mounted antennas: height 
above ground level to lowest point of antenna 
< IO 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 EIRPJ 

Satellite Communications all included 
(part 25) 

Cieneral \Vireless Communications Service total power of all channels > 1640 W EIRP 
(part 26) 

Wireless Communications Service total power of all channels > 1640 W EIRP 
I (part 27) i 
I 

I 

Radio Broadcast Services all included 
(part 73) 
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TABLE 1 ( cont. J 

SERVICE (TITLE 47 CFR RULE PART) EVALUATION REQUIRED IF: 

Experimental. auxiliary, and special subparts A, G, L: power > I 00 \\' ERP 
broadcast and other program 

distributional services subpart I: 
(part 74) non-building-mounted antennas: height above 

ground level to lowest point of antenna < I 0 
m and power > 1640 W EIRP 
building-mounted antennas: 
power > 1640 W EIRP 

Stat10ns m the Maritime Services ship earth stations only 
(part 80) 

Pnvate Land Mobile Radio Services non-building-mounted antennas: height above 
Paging Operat10ns ground level to lowest point of antenna < l 0 

(part 90) m and power > I 000 W ERP ( 1640 W EIRP) 
building-mounted antennas: power> I 000 \\' 
ERP ( 1640 W EIRP) 

Pnvate Land Mobile Radio Services non-building-mounted antennas: height above 
Specialized Mobile Radio ground level to lowest point of antenna < I 0 

(part 90) m and total power of all channels > 1000 W 
ERP ( 1640 W EIRP) 
buildmg-mounted antennas: 
total power of all channels > I 000 W ERP 
( 1640 W EIRP) 
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APPENDIX B 

Estimated "JVorst Case" Distances that Should be Maintained from 

Single Cellular, PCS. and Paging Base Station Antennas 
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Table B 1-1. Estimated "worst case" honzontal* distances that should be maintained from a 

single. omni-directional. cellular base-station antenna to meet FCC RF exposure guidelines 

Effective Radiated Power 

(watts) per channel based 

on maximum total of 96 

channels per antenna 

0.5 

5 

IO 

25 

50 

100 

I 
I 
I 

I 
i 

Effective Isotropic Horizontal* distance (feet) 

Radiated Power (watts) per that should be maintained 

channel based on a from a single omni-

maximum total of 96 directional cellular antenna 

channels per antenna 

0.82 3.4 

1.6 4.8 

8.2 10.8 

16.4 15.2 

41 24.l 

82 34.1 

164 48.2 

h,r 1n1cm1c01J1,· , Jlue, not snmrn on this tabk. ph:a,e rckr to the h!Jurc H 1-1 

·Thi:,..: Oi-,t.Jnl·c, art: ha~cd on i.:'\rosurc at same kvi.:l a'.', 1hi.: anti.:nna. tor .:,ample. on a rooftop or ma hu1ld1ng dart!etly across from and at the 

\.01,· T hc,c c,111na1c, arc worst case. assumini: an omn1d1rcc11onal antenna using 91> channels. If the systems are usmg fewer 

cnJnm:k the actual honzontal distances that must be maintained will be less. Cellular omnid1rec11onal antennas transrrut more 

or le,, cquall, trom the antenna m all honzontal d1rec11om and transmit rela11vely little energy directly toward the ground. 

Thcrctorc. thc,c distances arc even more conservative tor ··non-honzontal .. distances. for example. distances directly bclo\\ 

an anicnn;i 
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Figure B 1-1. Estimated "worst case" horizontal* distances that should be maintained from a 
smgle omni-directional cellular base station antenna to meet FCC RF exposure guidelines 
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Horizontal distance from an omnidirectional cellular antenna (feet) 

• T hc,c distance, arc based on exposure at same level as antenna. for example. on a rooftop or m a buildmg 
d1rccti\ aero,, from and at the same height as the antenna 

'\otc These estimates arc worst case. assummg an ommd1rceuonal antenna using 96 channels. If the systems are 
u'-!ng tcwer channels. the actual honzontal distances that must be mamtamed will be less. Cellular omnidirectional 
JntcnnJ, transmll more or less equally from the antenna mall horizontal d1rcct1ons and transmn rciallvely little 
cncrg\ directly toward the ground 
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Table Bl-2. Estimated "worst case" horizontal* distances that should be maintained from a single. 

sectorized. cellular base-station antenna to meet FCC RF exposure guidelines 

Effective Radiated Power Effective Isotropic Horizontal* distance (feet) 

(wans) per channel based on Radiated Power (wans) per that should be maintained 

maximum total of 21 channel based on from a single sectorized 

channels per sector maximum total of 21 cellular antenna 

channels per sector 

0.5 0.82 1.6 

I 1.6 2.3 

5 8.2 5 

10 16.4 7.1 

25 41 I 1.3 

50 82 16 

100 164 22.6 

F-or rn1,:rmcd1atc \'alucs not shown on this tabk. please refer to the Ftpurc B 1-: 

·Thc:,c: J"tancc, arc: based on exposure at same level a, the antenna. for example. on a rooftop or tn a butldtnl,! directly acros, 

rrum JnJ at th,: ,amc: hc11,?ht as the antenna 

'"" Th,·,c: c,11ma1c, arc' "worst case." assumrnl! a scctonzcJ antenna ustnl,!: I channels. If the systems arc using fewer 

channel,. th,: actual honzontal distances that must be matntamed will be lcs, Cellular sectonzed antennas transmn more or 

k" 111 one: Jm;c11on from the antenna ma horizontal d1rcc11on and transmit relatively little energy directly toward the (!round. 

Thcrctorc: thc,c distance, arc even more conscrva11n· tor "'non-honzontal'" distance,. for example. distances directly belo" 

an antenna 



Fieure B 1-2. Estimated "worst case" horizontal* distances that should be maintained from a 
si;gle sectorized. cellular base station antenna to meet FCC RF exposure guidelines 
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Horizontal distance from a sectorized cellular antenna (feet) 

• The,L' distances are based on exrosure at same level as antenna. for examr,le. on a rooftor or ma building d1rectl: 
Jen,-, trom and at the same height as the antennJ 

,otc These estimates are "worst case". assuming a sectonzed antenna usmg 21 channels. If the systems are 
u,mi.: fewer channels. the actual horizontal distances that must be mamtamed will be less. Cellular sectorized 
ante~na, transmit more or less m one d1rect1on from the antenna m a honzontal direction and transmit relatlvelv 
link encrg> directly toward the ground. · 
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Table B 1-3. Estimated "worst case" horizontal* distances that should be maintained from a single 

sectorized Broadband PCS base station antenna to meet FCC RF exposure guidelines 

Effective Radiated Power Effective Isotropic Horizontal* distance (feet) 

(wans) per channel based on Radiated Power (watts) per that should be maintained 

maximum total of 21 channel based on from a single sectorized 

channels per sector maximum total of 21 Broadband PCS antenna 

channels per sector 

0.5 0.82 1.2 

I 1.6 I. 7 

5 8.2 3.8 

JO 16.4 5.4 

25 41 8.6 

50 82 12.1 

100 164 17.2 

ror mtermcd1atc values not shown on this table. please refer to the Figure B 1-3 

"Thc,c d1s1ancc, arc based on exposure at same level as the antenna. for example. on a rooftop or ma building directly across 

trom aml at the :,;imc height as the antenna 

,01,· Thc,c estimates arc "worst case." assuming a scctonzed antenna using 21 channels. lfthc system 1s using fewer than 21 

channcb. the actual honzontal distances that must be mamtamed will be less. PCS sectonzed antennas transmll more or less 

111 on,· Llircct1on from the antenna m a honzontal d1rec11on and transrrut relallvely little energy directly toward the ground. 

Thcretorc. these distances arc even more conservative for .. non-honzontal .. distances, for example, distances directly below 

an antenna 



Figure BJ-3. Estimated "worst case" horizontal* distances that should be maintained from a 
single sectorized. PCS base station antenna to meet FCC RF exposure guidelines 
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Horizontal distance from a sectorized PCS antenna (feet) 

• T nesc distances are based on exposure at same level as antenna. for example. on a rooftop or m a build mg direct I: 
..icross trom and at the same height as the antenna 

\.01:: These cs11mates arc "worst case". assuming a sectonzed antenna using 21 channels. If the systems arc 
usml.'. !.:\\Cr channeb. the actual honzontal distances that must be maintained will be less. PCS scctonzcd 
antennas transmit more or less m one d1rect1on from the antenna m a horizontal d1rect1on and transmit rclauvcly 
little cncrg\ directly toward the ground 
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Table B 1-4. Estimated "worst case" horizontal* distances that should be maintained from a single 

omnidirectional paging or narrowband PCS antenna to meet FCC RF exposure guidelines. Note: 

this table and the associated figure only apply to the 900-940 MHz band; paging antennas at other 

frequencies are subject to different values. 

Horizontal* distance ( feet) 

Effective Radiated Power Effective Isotropic that should be maintained 

(watts) based on one Radiated Power (watts) from a single omnidirectional 

channel per antenna 
paging or narrowband PCS 

antenna 

50 82 3.4 

100 164 4.8 

250 410 7.5 

500 820 I 0.6 

1.000 1.640 15. I 

2.000 3.280 21.3 

3.500 5.740 28.2 

f()r m1crmcd1a1c \alue, not shown on this table:. plca,c refer to the Figure B 1-4 

·T hc,c distance, arc based on exposure at same level as the: antenna. for example. on a rooftop or 1n a buildmg directly acros, 

rrom anJ ar the sam.: height as the antenna 

'\otc Th,,, distance, as,umc onlv one trequencv rchannclJ per antenna Drstances would be greater 1fmore than one channel 1s 

u,cJ r.:r antcnna CJmnid1rect1onal paging and narrowband PCS antennas transmJI more or less equally from the antenna mall 

horizontal d1rect1on, and transmit relatively little energv to.,..ard the ground. Therefore. these distances are even more 

con,cr.atnc tor .. non-honzontal" drstances. for example:. distance, directly below an antenna 
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Figure B 1-4. Estimated "worst case" horizontal* distances that should be maintained from a single 
omnidirectional paging or narrowband PCS antenna to meet FCC RF exposure guidelines. 
Note: this figure and the associated table only apply to the 900-940 MHz band; paging antennas 
at other frequencies are subject to different values 
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• Th.:,.: distance~ arc based on cxr,osurc at the same level as the antenna. for cxamr,lc. on a 
wottor or building directly across from and at the same height as the antenna. 

,ot.: Thcs.: distances assume only one frequency c channel I per antenna. Distances would be greater if 
mnrl' than on.: channel 1s used per antenna Ommd1rec11onal pagmg and narrowband PCS antennas 
transmit mor.: or less equally from the antenna mall horizontal d1rect1ons and transmit relauvely hnle 
.:n.:rgy towards the ground. 
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APPENDIX C 

Text of 47 C:.S.C. § 332(c}(7) 

(7J PRESERVATION OF LOCAL ZONING AUTHORITY. 

Local Official's Guide to RF 

(A) GENERAL AUTHORITY. Except as provided in this paragraph. nothing in this Act shall 
limit or affect the authority of a State or local government or instrumentality thereof over 
dec1s1ons regarding the placement. construction. and modification of personal wireless 
service facilities. 

(8) LIMITATIONS. 
( 1) The regulation of the placement. construction. and modificat10n of personal wireless 

service facilities by and State or local government or instrumentality thereof (I) shall 
not unreasonably discriminate among providers of functionally equivalent sernces: 
and (II) shall not proh1b1t or have the effect of prohibit mg the prov1s1on of personal 
wireless services. 

( 11) A State or local government or instrumentality thereof shall act on any request for 
authonzation to place. construct. or modify personal wireless service fac1l1t1es w1thm 
a reasonable period of t:me after the request is duly filed with such government or 
mstrumental11y. taking into account the nature and scope of such request 

( 1111 Any decision by a State or local government or instrumentality thereof to deny a 
request to place. construct. or modify personal wireless service facilllles shall be m 
wnting and supported by substantial evidence contained in a vmtten record. 

I I\ 1 J\io State or local government or instrumentality thereof may regulate the placement. 
construction. or modification of personal wireless service facilities on the basis of the 
environmental effects of radio frequency em1ss1ons to the extent that such facil1t1es 
comply with the Comm1ss1on·s regulations concerning such emissions. 

1 \ 1 Any person adversely affected by any final act10n or failure to act by a State or local 
government or any mstrumental11y thereof that 1s inconsistent with this subparagraph 
may. withm 30 days after such action or failure to act. commence an action many 
court of competent 1unsd1c11on The coun shall hear and decide such action on an 
expedited basis. Any person adversely affected by an act or failure to act by a State 
or local government or any instrumentality thereof that is mcons1stent with clause 
( I\ J may petition the Cornrn1ss10n for relief 

!CI DEFI'.\'.ITIONS. For purposes of this paragraph 
111 the term "personal wireless service<· means commercial mobile services. unlicensed 

wireless services. and common earner wireless exchange access services: 
( 11 J the term ··personal wireless service facilities .. means facilities for the provision of 

personal wireless services: and 
( 1111 the term '"unlicensed wireless service .. means the offering of telecornrnumcat1ons 

service using duly authorized devices which do not require individual licenses, but 
does not mean the proV1s1on of direct-to-home satellite services (as defined in section 
303(v)) 
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A Local Government Official's Guide to 
Transmitting Antenna RF Emission Safety: 
Rules, Procedures, and Practical Guidance 

Over the past two years. the Federal Communications Commission (FCC) and its Local 
and State Government Advisory Committee (LSGAC) have been working together to prepare a 
voluntary guide to assist state and local governments in devising efficient procedures for 
ensuring that the antenna facilities located in their communities comply with the FCC' s limits for 
human exposure to radiofrequency (RF) electromagnetic fields. The attached guide is the 
product of this joint effort. 

We encourage state and local government officials to consult this guide when addressing 
issues of facilities siting within their communities. This guide contains basic information. in a 
form accessible to officials and citizens alike. that will alleviate misunderstandings in the 
complex area of RF emissions safety. This guide is not intended to replace OET Bulletin 65. 
which contains detailed technical information regarding RF issues. and should continue to be 
used and consulted for complex sites. The guide contains information. tables. and a model 
checklist to assist state and local officials in identifying sites that do not raise concerns regarding 
compliance with the Commission· s RF exposure limits. In many cases. the model checklist 
offers a quick and effective way for state and local officials to establish that particular RF 
faci11t1es are unlikely to exceed specific federal guidelines that protect the public from the 
ennronmental effects of RF emissions Thus. we believe this guide will facilitate federal. state. 
and local governments working together to protect the public while bringing advanced and 
mno\'at1ve comrnumcations services to consumers as rapidly as possible. We hope and expect 
that use of this guide will benefit state and local governments. service providers. and. most 
1mponantly. the American pubhc. 

We wish all of you good luck in your facilities siting endeavors. 

\\'Illiam E. Kennard. Chairman 
f-ederal Commumcat10ns Commission 

Kenneth S. Fellman. Chair 
Local and State Government 

Advisory Committee 
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A LOCAL GOVERNMENT OFFICIAL'S GUIDE TO TRANSMITTING ANTEN!'iA RF 
EMISSIO!'i SAFETY: RULES, PROCEDURES, AND PRACTICAL GUIDANCE 

A common question raised in discussions about the siting of wireless telecommunications and 
broadcast antennas is. "Will this tower create any health concerns for our citizens?" We have 
designed this guide to provide you with information and guidance in devising efficient 
procedures for assuring that the antenna facilities located in your community comply with the 
Federal Communication Commission's (FCCs) limits for human exposure to radiofrequency 
(Rf) electromagnetic fields. 1 

We have included a checklist and tables to help you quickly identify siting applications that do 
not raise RF exposure concerns. Appendix A to this guide contains a checklist that you may use 
to identify ··categorically excluded'' facilities that are unlikely to cause RF exposures in excess of 
the FCC s guidelines. Appendix B contains tables and figures that set forth. for some of the 
most common types of facilities ... worst case" distances beyond which there is no realistic 
possibility that exposure could exceed the FCCs guidelines. 

As discussed below. FCC rules require transmining facilities to comply with RF exposure 
guidelines. The limits established m the guidelmes are designed to protect the public health with 
a very large margin of safety. These limits have been endorsed by federal health and safety 
agencies such as the Environmental Protection Agency and the Food and Drug Administration. 
The FCC s rules have been upheld by a Federal Court of Appeals.2 As discussed below, most 
facdrnes create maximum exposures that are only a small fraction of the limits. Moreover. the 
l1m1ts themselves are many times below levels that are generally accepted as having the potential 
tu cause adverse health effects. Nonetheless. 1t 1s recognized that any instance of noncompliance 
with the gu1delmes is potentially very senous. and the FCC has therefore implemented 
procedures to enforce compliance with Its rules. At the same time. state and local governments 
ma\ wish to verify compliance with the FCC s exposure limits in order to protect their own 
c1t1zem. As a state or local government official. you can play an important role in ensuring that 
mno\'at1ve and beneficial communications services are provided in a manner that is consistent 
with public health and safety 

This document addresses only the issue of compliance with RF exposure limits established by 
the FCC It does not address other issues such as construction. siting, permits, inspection, 
zonmt,'.. en\'Jronmental review. and placement of antenna facilities within communities. Such 
issues fall generally under the _1unsdict1on of states and local governments. within the limits 
imposed for personal wireless service facilities by Section 332(c)(7) of the Communications 
Act. 

Th,, guide,, intended to complement. but not to replace. the FCC's OET Bullcun 65. "Evaluating Compliance 
with FCC Guidelines for Human Exposure to Rad,ofrequency Electromagnetic Fields." August J 997 Bulletin 65 
can be obtained from the FCC's Office of Engineering and Technology (phone: 202-418-2464 or e-mail: 
rlsate1v1a fee.gov I Bulletin 65 can also be accessed and downloaded from the FCC's "RF Safety" website: 
httr ww\1. tee.gov oet rfsafet) 

- Sec Cellular Phone Task(orcc 1. FCC. 205 F.3d 82 (2d Cir. 2000). 
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This document is not intended to provide legal guidance regarding the scope of state or local 
government authority under Section 332( c )(7) or any other provision of law. Section 332( c )(7).i 
generally preserves state and local authority over decisions regarding the placement. 
construction. and modification of personal wireless service facilities/ subject to specific 
limitations set forth in Section 332( c )(7 ). Among other things, Section 332( c)(7) provides that 
''[ n Jo State or local government or instrumentality thereof may regulate ihe 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 
the [FCCs) regulations concerning such emissions." The full text of Section 332(c)(7) is set 
forth in Appendix C. 

State and local governments and the FCC may differ regarding the extent of state and local legal 
authority under Section 332(c)(7) and other provisions of law. To the extent questions arise 
regardmg such authority, they are being addressed by the courts. Rather than address these legal 
questions. this document recognizes that. as a practical matter, state and local governments have 
a role to play in ensuring compliance with the FCC's limits, and it provides guidance to assist 
you in effectively fulfilling that role. The twin goals of this document are: (I) to define and 
promote locally-adaptable procedures that will provide you. as a local official concerned about 
transm1ttmg antenna emissions. with adequate assurance of compliance. while (2 ). at the same 
time. avo1dmg the imposition of unnecessary burdens on either the local government process or 
the FCC s licensees. 

F 1rst. we'll start with a summary of the FCC s RF exposure guidelines and some background 
mformat1on that you'll find helpful Next. we'll review the FCCs procedures for verifying 
compliance with the guidelines and enforcing its rules. Finally. we'll offer you some practic:il 
guidance to help you determine if personal wireless service facilities illfil'. raise compliance 
concern~ l',;ote. however. that this guide 1s only mtended to help you distinguish sites that are 
unlikely to raise compliance concerns from those that may raise compliance concerns. not to 
1dentif~ sites that are out of comphance Detailed techmcal information necessary to determine 
compliance for mdl\'Jdual sites 1s contamed m the FCCs OET Bulletin 65 (see footnote 1. 
aho\·e I 

.: - L S C , -~ :;21 c )( 7 I l.:nder hm11ed circumstance,. the FCC also plays a role in the stting of wireless fac1l1t1es. 
'or,i:-:1 f1c;il h. thi: FCC reviews applications for faci1111cs that fall within cenain environmental categories under the 
\.;it 1on;.il E:m 1ronmental Policy Act of 1964 ( NEPA J • .1ec 47 C.F.R. § 1.1307( a). Antenna structures that are over 
21111 teer in hc1!,!ht or located near arrpon runwavs must be marked or lighted as specified by the Federal Aviation 
..\Jmin1,trJt1on ;.ind must be registered wnh the FCC. w1· 47 C.F.R. Pan 17. 

· :-icct1on :;:;21cH71 of the C ommumcat1ons Act rs 1tknt1cal to Section 704(a) of the Telecommumcat·JOns Act of 
J l/l/(, 

· "Personal v. rreless services" generally includes wireless telecommumcat1ons services that are interconnected with 
the pub Ire telephone network and arc offered commercially to the public. Examples include cellular and similar 
sen ices I such ;.i, Personal CommumcatJOns Service or "PCS"). pagmg and similar services, cenain dispatch 
service~. and sen recs that use wireless technology to provide telephone service to a fixed locatJOn such as a home or 
office 

2 
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Before we start. however. let's take a short tour of the radiofrequency spectrum. RF signals may 
be transmitted over a wide range of frequencies. The frequency of an RF signal is expressed in 
terms of cycles per second or "Hertz." abbreviated "Hz.'' One kilohertz (kHz) equals one 
thousand Hz. one megahertz (MHz) equals one million Hz. and one gigahertz (GHz) equals one 
billion Hz. In the figure below, you'll see that AM radio signals are at the lower end of the RF 
spectrum. while other radio services. such as analog and digital TV (DTV). cellular and PCS 
telephony. and point-to-point microwave services are much higher in frequency. 

Shortwave Radio 

AM Band 

CB 

Cordless 
Phones 

Aircraft 

VHF 
TV+DTV 

Cordless 
Phones 

VHF UHF 
TV+DTV TV+DTV 

Cordless 
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.. "' 1 111111 I· 
, , , ,, 11 ,1l1dl 

P.C.S Phones 

Ham Ham Pagers 

FM Band 

Cellular Phones 

0.3 Mhz 3 Mhz 30 Mhz 300 Mhz 

As the frequency increases. the wavelength of the transmitted signal decreases 
Mhz = Megahertz = Millions of cycles per second 

Illustration I 

3000 Mhz 

The FCCs limns for maximum penmssible exposure (MPE) to RF emissions depend on the 
frequency or frequencies that a person 1s exposed to. Different frequencies may have different 
MPE le\'els Later m this document we'll show you how this relat1onsh1p of frequency to MPE 
l1m!l works. 

I. The FCC's RF Exposure Guidelines and Rules. 

Pan of the FCC s Rules and Regulat10ns contams provisions implementing the National 
E:.m 1ronmental Policy Act of I 969 (NEPA) NEPA reqmres all federal agencies to evaluate the 
rotent1al en\'1ronmental significance of an agency action. Exposure to RF energy has been 
1dent1fied by the FCC as a potential environmental factor that must be considered before a 
facility. orerat1on or transmitter can be authonzed or licensed. The FCC's requirements dealing 
with RF exposure can be found m Part I of ns rules at 47 C.F.R. § l.1307(b). The exposure 
limns themselves are specified m 47 C.F.R ~ 1.1310 in terms of frequency. field strength, power 
density and averagmg time. Facilities and transmitters licensed and authorized by the FCC must 
either comply with these gu1delmes or else an applicant must file an Environmental Assessment 
( EA l with the FCC as specified m 4 7 C. F. R. ~ 1.1301 et seq. An EA is an official document 
required by the FCCs rules whenever an action may have a significant environmental impact 
( see d1scuss1on below) In practice. however. a potential environmental RF exposure problem is 
typically resolved before an EA would become necessary. Therefore. compliance with the 
FCC s RF gu1delmes constitutes a de facto threshold for obtaining FCC approval to construct or 
operate a station or transmitter. The FCC guidelmes are based on exposure criteria 

3 
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recommended in 1986 by the National Council on Radiation Protection and Measurements 
{NCRP) and on the 1991 standard developed by the Institute of Electrical and Electronics 
Engmeers (IEEE) and later adopted as a standard by the American National Standards Institute 
(ANSVIEEE C95.J-l992). 

The FCC· s guidelines establish separate MPE limits for "general population/uncontrolled 
exposure" and for "occupational/controlled exposure." The general population1uncontrolled 
limits set the maximum exposure to which most people may be subjected. People in this group 
mclude the general public not associated with the installation and maintenance of the 
transmitting equipment. Higher exposure limits are permitted under the "occupational/controlled 
exposure" category. but only for persons who are exposed as a consequence of their employment 
(e.g.. wireless radio engineers. technicians). To qualify for the occupational/controlled exposure 
category. exposed persons must be made fully aware of the potential for exposure (e.g .. through 
traming). and they must be able to exercise control over their exposure. In addition. people 
passing through a location. who are made aware of the potential for exposure, may be exposed 
under the occupational/controlled cnteria. The MPE limits adopted by the FCC for 
occupat10nal1controlled and general populatiowuncontrolled exposure incorporate a substantial 
marl!in of safety and have been established to be well below levels generally accepted as having 
the potential to cause adverse health effects. 

Determming whether a potential health hazard could exist with respect to a given transmitting 
antenna 1s not always a simple matter. Several important factors must be considered in making 
that determmat1on. They include the followmg: (I) What is the frequency of the RF signal bemg 
transmitted') ( 2) What is the operating power of the transmitting station and what is the actual 
power radiated from the antenna') 6 ( 3) How long will someone be exposed to the RF signal at a 
given distance from the antenna') ( 4) What other antennas are located in the area. and what is the 
exposure from those antennas') We'll explore each of these issues in greater detail below. 

f-or all frequency ranges at which FCC licensees operate. Section 1.1310 of the FCC s rules 
establishes maximum permissible exposure ( MPE) hmltS to which people may be exposed. The 
MPE limits vary by frequency because of the different absorptive properties of the human body 
at d1 ff erent frequencies when exposed to whole-body RF fields. Section 1.1310 establishes MPE 
l1m1ts m terms of "electric field strength." "magnetic field strength," and "far-field equivalent 
power dens11y" (power density). For most frequencies used by the wireless services, the most 
rek\·ant measurement 1s power density. The MPE limits for power density are given in terms of 
"m!ll1watts per squ!1re centimeter" or mW1cm: One milliwatt equals one thousandth of one watt 
( l I 000 of a watt).· In terms of power density. for a given frequency the FCC MPE limits can be 
interpreted as specifymg the maximum rate that energy can be transferred (i.e., the power) to a 
square centimeter of a person's body over a penod of time ( either 6 or 30 minutes, as explained 

,, 
Power travels from a transmmer through cable or other connecting device to the rad1atmg antenna. "Operating 

rower of the transmitting statwn·· refers to the power that 1s fed from the transmitter (transmmer output power) into 
the cable or connecting device. "Actual power radiated from the antenna" is the transmmer output power minus the 
rower Jost (rower losses) in the connecting device plus an apparent increase in power (if any) due to the design of 
the antennJ Radiated rower 1s often specified in terms of "effective radiated power" or "ERP" or "effective 
1so1ror1c radiated power·· or "El RP'" ( sec footnote 14 J 

Thu~. by wav of ii lustrat1on. 11 takes I 00.000 milliwatts of power to fully illuminate a 100 watt light bulb. 

4 
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below J. In practice. however. smce it is unrealistic to measure separately the exposure of each 
square centimeter of the body. actual compliance with the FCC limits on RF emissions should be 
determined by .. spatially averaging·· a person's exposure over the projected area of an adult 
human body (this concept is discussed in the FCC's OET Bulletin 65). 

For determining compliance, 
exposure is averaged over the 
approximate projected area of the 
body. 

Power decreases as the distance 
from the antenna increases. 

Illustration 2 

Electric field strength and magnetic field strength are used to measure .. near field'" exposure. At 
frequencies below 300 MHz. these are typically the more relevant measures of exposure. and 
power density values are given pnmarily for reference purposes. However. evaluation of far­
field equivalent power density exposure may still be appropriate for evaluatmg exposure m some 
such cases For frequencies above 300 MHz. only one field component need be evaluated. and 
exposure 1s usually more easily charactenzed m terms of power density. Transmitters and 
antennas that operate at 300 MHz or lower mclude radio broadcast stations. some televis10n 
broadcast stations. and certain personal wireless service facilities k.g .. some pagmg stations). 
\1ost personal wireless services. mcludmg all cellular and PCS. as well as some telev1s10n 
broadcast stations. operate at frequencies above 300 MHz. (See Illustration I.) 

As noted above. the MPE hm!ts are specified as time-averaged exposure limits. This means that 
nposun: can be averaged over the identified time mterval (30 minutes for general 
population uncontrolled exposure or 6 mmutes for occupational/controlled exposure). However. 
tor tht: cast: of exposure of the general public. time averaging is usually not applied because of 
unccrtamt1es over exact exposure conditions and difficulty in controlling time of exposure. 
Thne fon:. the typical conservative approach 1s to assume that any RF exposure to the general 
public will be contmuous. The FCC's limits for exposure at different frequencies are shown in 
lllustrat10n 3. below 

5 
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Illustration 3. FCC Limits for Maximum Permissible Exposure (MPE) 

(A) Limits for Occupational/Controlled Exposure 

Frequency I Electric Field Magnetic Field Strength Power Density Avera2mg Time 
Range Strength (E) (H! (S) IE 12 IH'2 S . I , . , or 
(MHz! [ (Vim) (Alm) (mW/cm2) (minutes) 
0.3-3.0 I 614 I 1.63 ( JOO)* 6 
3.0-30 ! 1842/f 4.89/f (900/f)* 6 

30-300 I 61.4 I o.163 I 1.0 6 I 

300-1500 ! : -- i f/300 6 I --

I 1500-100.000 I -- I -- \ 5 6 

(B) Limits for General Population/Uncontrolled Exposure 

Frequency Electric Field Magnetic Field Strength Power Density A veragmg Time 
Range Strength (E) (Hi (S) IE( IHl2 or S 
<MHz1 (Vim) (Alm) (mW1cm::) (minutes) 

I 0.3- 1.34 I 6]4 I 1.6:- (100)* 30 
1.34-30 ' 824'f 2.19 1f I (180/fl* 30 I 

I 30-300 I 27.5 I 0.073 0.2 30 
300-1500 I -- I -- I rn soo 30 
1500-100.00(1 -- -- 1.0 30 
f = frequency in MHz *Plane-wave equivalent power density 

'-.OTE I Uccupat1onal controlled limits applv m s11uat1ons in which persons are exposed as .1 consequence ofthc1r employment 

rrm 11.kd those persons arc fully aware of the potenual for exposure and can exercise control over their exposure. Limns for 

uccura11onal controlled exposure also apply in s11uat1on, when an md1v1dual 1s transient through a locat10n where: 

uccura11onal controlled lim11, apply provided he or she 1' made aware of the potenual for exposure. 

'-.OT!:.: General popula11on-uncontrolled exposure, apply m s11uat1ons m which the general public may be exposed. or m which 

pcr,on, tha1 arc c,po,ed a, a consequence of their emplovment mav not be fullv aware of the potenual for exposure or cannot 

c,crc,,c cun1rol o,cr their e.,posurc 

Finally. 11 1s important to understand that the FCC"s limits apply cumulatively to all sources of 
RF em1ss1ons affecting a given area. A common example is where two or more wireless 
orerators have agreed to share the cost of building and maintaining a tower. and to place their 
antennas on that _1oint structure. In such a case. the total exposure from the two facilities taken 
together must be within the FCC guidelines. or else an EA will be required. 

A. Categorically Excluded Facilities 

The Comm1ss1on has determined through calculations and technical analysis that due to their low 
rower or height above ground level. many facilities by their very nature are highly unlikely to 
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cause human exposures in excess of the guideline limits. and operators of those facilities are 
exempt from routinely having to determine compliance. Facilities with these characteristics are 
considered "categorically excluded" from the requirement for routine environmental processing 
for RF exposure. 

Section l. l 307(b )( 1) of the Commission's rules sets forth which facilities are categorically 
excluded.~ If a facility is categorically excluded. an applicant or licensee may ordinarily assume 
compliance with the guideline limits for exposure. However, an applicant or licensee must 
evaluate and determine compliance for a facility that is otherwise categorically excluded if 
specifically requested to do so by the FCC.9 If potential environmental significance is found as a 
result. an EA must be filed with the FCC. 

No radio or television broadcast facilities are categorically excluded. Thus. broadcast applicants 
and licensees must affirmatively determine their facility's compliance with the guidelines before 
construction. and upon every facility modification or license renewal application. With respect 
to personal wireless services. a cellular facility is categorically excluded if the total effective 
radiated power (ERP) of all channels operated by the licensee at a site is 1000 watts or less. If 
the facility uses sectorized antennas. only the total effective radiated power in each direction is 
considered. Examples of a 3 sector and a single sector antenna array are shown below: 

Example of a 3 sector 
antenna array 

SectorC ~ ~ ~ Sectors 
Antenna Array ~ Antenna Array 

Sector A 
Antenna Array 

Illustration 4 

Example of a single sedor 
antenna array 

_·-..:, · 
Single Sedor 
Antenna Array 

· "The arrropnatc exposure limits ... arc generally applicable to all facilities. operations and transmitters regulated 
hy the Comm1ss10n. However. a detennmat1on of compliance with the exposure limns ... (routine environmental 
evaluation 1. and rreparat1on of an EA 1f the limns arc exceeded. 1s necessary only for facilit1es. operations and 
transmitters that fal I mto the categones listed m table I [of§ 1.1307]. or those specified in paragraph (b )(2) of this 
scctJon All other facilitte~. orerat1ons and transmitters are categoncally excluded from making studies or prepanng 
an EA 

,, Sec 47 CF.R ~ l. I 307(c) and (di 

., 
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In addition. a cellular facility is categorically excluded. regardless of its power. if it is not 
mounted on a building and the lowest point of the antenna is at least 10 meters (about 33 feet) 
above ground level. A broadband PCS antenna array is categorically excluded if the total 
effective radiated power of all channels operated by the licensee at a site ( or all channels in any 
one direction. in the case of sectorized antennas) is 2000 watts or less. Like cellular. another 
way for a broadband PCS facility to be categorically excluded is if it is not mounted on a 
building and the lowest point of the antenna is at least IO meters (about 33 feet) above ground 
level. The power threshold for categorical exclusion is higher for broadband PCS than for 
cellular because broadband PCS operates at a higher frequency where exposure limits are less 
restnct1ve. For categorical exclusion thresholds for other personal wireless services. consult 
Table I ofSection l.1307(b)(l). 10 

For your convenience. we have developed the checklist in Appendix A that may be used to 
streamline the process of determining whether a proposed facility is categorically excluded. 
You are encouraged to adopt the use of this checklist in your jurisdiction. although such use is 
not mandatory. 

B. \\'hat If An Applicant Or Licensee Wants To Exceed The Limits Shown 
In Illustration 3? 

Any FCC applicant or licensee who wishes to construct or operate a facility that. by itself or in 
combination with other sources of emissions (i.e .. other transmitting antennas), may cause 
human exposures in excess of the guideline ltm1ts must file an Environmental Assessment (EA) 
with the FCC Where more than one antenna is collocated (for example. on a single tower or 
rooftop or at a hilltop site). the applicant must take into consideration all of the RF power 
transmitted by all of the antennas when determining maximum exposure leveb. Compliance at 
an ex1stmg site is the shared responsibility of all licensees whose transmitters produce exposure 
le\'t:ls m excess of 5% of the applicable exposure limit. A new applicant 1s responsible for 
compliance (or submitting an EA) at a multiple-use site if the proposed transmitter would cause 
non-compliance and if it would produce exposure levels in excess of 5% of the applicable limit. 11 

An applicant or licensee is not permitted to construct or operate a facility that would result in 
exposure m excess of the guideline hmns until the FCC has reviewed the EA and either found no 
significant en\"lronmental impact. or pursued further environmental processing including the 
rn:parat1on of a formal Environmental Impact Statement. As a practical matter. however. this 
proces~ 1s almost never invoked for RF exposure issues because applicants and licensees 
normally undertake corrective actions to ensure compliance with the guidelines before 
submitting an application to the FCC. 

unless a facility is categorically excluded (explained above). the FCC's rules require a licensee 
to evaluate a proposed or existing facility's compliance with the RF exposure guidelines and to 

1 Table I of~ 1.1 J07(bl( l I 1s reproduced m Appendix A to this guide. 

For more mtormat1on. sec OET Bulletin 65. or see 47 CFR §I.I 307(b)(3). 
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determine whether an EA is required. In the case of broadcast licensees, who are required to 
obtain a construction permit from the FCC. this evaluation is required before the application for a 
construction permit is filed, or the facility is constructed. In addition, if a facility requires the 
filing of an EA for any reason other than RF emissions, the RF evaluation must be performed 
before the EA is filed. Factors other than RF emissions that may require the filing of an EA are 
set out in 47 C.F.R. § l.1307(a). Otherwise, new facilities that do not require FCC-issued 
construction permits should be evaluated before they are placed in operation. The FCC also 
requires its licensees to evaluate existing facilities and operations that are not categorically 
excluded if the licensee seeks to modify its facilities or renew its license. These requirements are 
intended to enhance public safety by reqmring periodic site compliance reviews. 

All facilities that were placed in service before October 15, 1997 (when the current RF exposure 
guidelines became effective) are expected to comply with the current guidelines no later than 
September l, 2000. or the date of a license renewal, whichever is earlier. 12 If a facility cannot 
meet the September l, 2000, date. the licensee of that facility must file an EA by that date. 
Section l. l 307(b) of the FCC s rules requires the licensee to provide the FCC with technical 
information showing the basis for Its determination of compliance upon request. 

II. How the FCC Verifies Compliance with and Enforces Its Rules. 

A. Procedures Upon Initial Construction, Modification, and Renewal. 

The FCC's procedures for verifying that a new facility, or a facility that is the subject of a facility 
mod1ficat10n or license renewal application. will comply with the RF exposure rules vary 
depending upon the service involved. Applications for broadcast services (for example, AM and 
FM stations. and television stations) are reviewed by the FCC's Mass Media Bureau (MMB). As 
part of every relevant application. the MMB requires an applicant to submit an explanation of 
what steps will be taken to limit RF exposure and comply with FCC guidelines. The applicant 
must certify that RF exposure procedures will be coordinated with all collocated entities (usually 
other stations at a common transmitter sue or hill or mountain peak). If the submitted explanation 
does not adequately demonstrate a facilny's compliance with the guidelines, the MMB will 
n:qu1re add1t1onal supporting data before granting the application. 

The Wireless Telecommunications Bureau (WTB) reviews personal wireless service applications 
( for cellular. PCS. SMR. etc.). For those services that operate under blanket area licenses, 
mcludmg cellular and PCS. the license application and renewal form require the applicant to 
cert I fy whether grant of the application would have a significant environmental impact so as to 
require subm1ss1on of an EA. The applicant's answer to this question covers all of the facilities 
sites included wnhm the area of the license. 

For those services that continue to be licensed by site (e.g., certain paging renewals), the WTB 
requues a similar certification on the application form for each site. To comply with the FCC's 
rules. an applicant must determme its own compliance before completing this certification for 

: : Pnor to October l 5. l 99"7. the Comm1sswn applied a different set of substantive guidelines. 

9 
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every site that is not categoncally excluded. The \\'TB does not. however. routinely require the 
subm1ss10n of any information supportmg the determmation of compliance. 

B. Procedures For Responding To Complaints About Existing Facilities. 

The FCC frequently receives inquiries from members of the public as to whether a particular site 
complies with the RF exposure guidelines. Upon receiving these inquiries. FCC staff may ask the 
mqumng party to describe the site at issue. In many instances, the information provided by the 
inquirmg party does not raise any concern that the site could exceed the limits in the guidelines. 
FCC staff will then inform the inquiring party of this determination. 

In some cases. the information provided by the inquiring party does not preclude the possibility 
that the limits could be exceeded. Under these circumstances, FCC staff may ask the licensee 
who operates the facility to supply information demonstrating its compliance. FCC staff may 
also mspect the site to determine whether it is accessible to the public. and examine other 
relevant physical attributes. Usually. the information obtained in this manner is sufficient to 
establish compliance. If compliance 1s established in this way. FCC staff will inform the 
mqumng party of this determmation. 

In some mstances. a licensee may be unable to provide information sufficient to establish 
compliance with the guideline limits. In these cases. FCC staff may test the output levels of 
md1v1dual facilities and evaluate the physical installation. Keep in mmd, however. that instances 
m which physical testing is necessary to verify compliance are rela11vely rare. 

Ii a sne 1s found to be out of compliance with the RF guidelines. the FCC will require the 
l1ce:isees at the site to remedy the s1tuat1on. Dependmg on the service and the nature and extent 
of the nolauon. these remedies can mclude. for example. an immediate reduction in power. a 
modi ficauon of safety barriers. or a modification of the equipment or its installation. Actions 
necessary to bnng a site into compliance are the shared responsibility of all licensees whose 
tacil1t1es cause exposures in that area that exceed 5°10 of the applicable MPE limit. In addition, 
licensees may be sub_1ect to sanctions for v10latmg the FCCs rules andlor for misrepresentation. 

The FCC 1~ committed to respondmg fully. promptly. and accurately to all inquiries regarding 
compliance with the RF exposure guidelmes. and to taking swift and appropriate action 
whenever the evidence suggests potential noncompliance. To perform this function effectively, 
however. the FCC needs accurate information about potentially problematic situations. By 
applymg the principles discussed in this gmde about RF emissions. exposure and the FCC's 
guidelines. state and local officials can fulfill a vital role in identifying and winnowing out 
s11ua11ons that ment further attention. 

III. Practical Guidance Regarding Compliance. 

This section 1s mtended to provide some general guidelines that can be used to identify sites that 
should not raise senous questions about compliance with FCC RF exposure guidelines. Sites that 
don't fall mto the categones described here may still meet the guidelines, but the determination 

10 
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of compliance will not be as straightforward. In such cases. a detailed review may be required. 
The tables and graphs shown in Appendix B are intended only to assist in distinguishing sites 
that should not raise serious issues from sites that may require further inquiry. They are not 
intended for use in identifying sites that are out of compliance. As noted above. the factors that 
can affect exposure at any individual site, particularly a site containing multiple facilities. are too 
numerous and subtle to be practically encompassed within this framework. 

Applying the basic principles discussed in this guide should allow you to eliminate a large 
number of sites from further consideration with respect to health concerns. You may find it 
useful to contact a qualified radio engineer to assist you in your inquiry. Many larger cities and 
counties. and most states. have radio engineers on staff or under contract. In smaller 
_1urisdictions. we recommend you seek initial assistance from other jurisdictions, universities that 
have RF engineering programs. or perhaps the engineer in charge of your local broadcast 
station(s). 

We'll exclude any discussion of broadcast sites. As explained before. broadcast licensees are 
required to submit site-specific information on each facility to the FCC for review. and that 
informatwn 1s publicly available at the station as long as the application is pending. The focus m 
this sect10n 1s on personal wireless services, particularly cellular and broadband PCS. the 
services that currently require the largest numbers of new and modified facilities. Many other 
personal wireless services. however. such as paging services, operate in approximately the same 
frequency ranges as cellular and broadband PCS. 1' Much of the information here is broadly 
applicable to those services as well. and specific information is provided in Appendix B for 
pagmg and narrowband PCS operations over frequency bands between 901 and 940 MHz. 

Finally. this section only addresses the general populatiowuncontrolled exposure guidelines. 
smce compliance with these guidelines generally causes the most concern to state and local 
go\·emrnents Compliance with occupat1onal-controlled exposure limits should be examined 
independently. 

A. Categorically Excluded Facilities. 

As a first step m evaluating a sitmg application for compliance with the FCC's guidelines, you 
will probably want to consider whether the facility is categorically excluded under the FCC's 
rules from routme evaluation for compliance The checklist in Appendix A will guide you in 
makmg this determination. Because categoncally excluded facilities are unlikely to cause any 
exposure m excess of the FCCs guide Imes. determmation that a facility is categorically 
excluded should generally suffice to end the mqu1ry. 

B. Single Facility Sites. 

If a Wifeless telecommunications facility is not categorically excluded, you may want to evaluate 
potential exposure using the methods discussed below and the tables and figures in Appendix B. 

, 'The rna1or exception 1s fixed wireless service~. which often operate at much higher frequencies. In addn1on, some 
paging and other licensees operate at lower frequencies 

1' 
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If you "run the numbers" using the conservative approaches promoted in this paper and the site 
in quest10n does not exceed these values. then you generally need look no further. Alternately. if 
the "numbers" don't pass muster, you !!ll.Y have a genuine concern. But remember. there may be 
other factors (i.e., power level, height, blockages. etc.) that contribute to whether the site 
complies with FCC guidelines. 

Where a site contains only one antenna array. the maximum exposure at any point in the 
horizontal plane can be predicted by calculations. The tables and graphs in Appendix B show the 
maximum distances in the horizontal plane from an antenna at which a person could possibly be 
exposed in excess of the guidelines at various levels of effective radiated power (ERP). 14 Thus, if 
people are not able to come closer to an antenna than the applicable distance shown in Appendix 
B, there should be no cause for concern about exposure exceeding the FCC guidelines. The 
tables and graphs apply to the followmg wireless antennas: ( I ) cellular omni-directional 
antennas (Table Bl-I and Figure Bl-I); (2) cellular sectorized antennas (Table Bl-2 and Figure 
B 1-2 ); (3) broadband PCS sectorized antennas (Table B 1-3 and Figure B 1-3 ); 15 and ( 4) high­
power (900 MHz-band) paging antennas (Table Bl-4 and Figure Bl-4). Table Bl-4 and Figure 
B 1-4 can also be used for omni-directional, narrowband (900 MHz) PCS antennas. Note that 
both tables and figures in Appendix B have been provided. In some cases it may be easier to use 
a table to estimate exposure distances. but figures may also be used when a more precise value 1s 
needed that may not be listed in a table. 

It's important to note that the predicted distances set forth in Appendix B are based on a very 
conservauve. "worst case·· scenano In other words. Appendix B identifies the furthest distance 
from the antenna that presents even a remote realistic possibility of RF exposure that could 
exceed the FCC guidelmes. The power levels are based on the approximate maximum number of 
channels that an operator 1s likely to operate at one site. It 1s further assumed that each channel 
operates with the maximum power permitted under the FCC's rules and that all of these channels 
are "on" simultaneously. an unlikely scenario. This is a very conservative assumption. In reality. 
most sites operate at a fraction of the maximum permissible power and many sites use fewer than 
the maximum number of channels. Therefore. actual exposure levels would be expected to be 
well below the predicted values. Another m1t1gatmg factor could be the presence of mtervening 
structures. such as walls. that will reduce RF exposure by variable amounts. For all these 
reasons. the values given in these tables and graphs are considered to be quite conservative and 
should over-predict actual exposure levels. 

·• ERP 1s the apparent effec11ve amount of rower leaving the transmit antenna. The ERP 1s determined by factors 
including but not ltmned to transmmer output power. coaxial hne loss between the transmitter and the antenna, and 
the '"gain·· (focusing effect) of the antenna In some cases. power may also be expressed in terms ofEIRP (effective 
1sotror1callv radiated power). Therefore. for convenience. the tables in Appendix B also include a column for 
EIRP ERP and EIRP are related by the mathematical expression: ( 1.64) X ERP= EIRP. 

1' Because broadband PCS antennas arc vinually always sectonzed, no informa11on 1s provided for omni·direct1onal 
PCS antennas 
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Power decreases as the distance from the antenna increases 

Illustration 5 

Personal wireless service antennas typically do not emit high levels of RF energy directed above 
or below the horizontal plane of the antenna. Although the precise amount of energy transmitted 
outside the horizontal plane will depend upon the type of antenna used. we are aware of no 
wireless antennas that produce significant non-horizontal transmissions. Thus. exposures even a 
small distance below the horizontal plane of these antennas would be significantly less than in 
the horizontal plane As discussed above. the tables and figures in Appendix B show distances in 
the horizontal plane from typical antennas at which exposures could potentially exceed the 
gu1delmes. assummg .. worst case" operatmg conditions at maximum possible power levels. In 
any d1rect1on other than horizontal. mcludmg diagonal or straight down, these ··worst case" 
distances would be significantly less. 

\\'here umd1rect1onal antennas are used. exposure levels within or outside the horizontal plane in 
d1rect10ns other than those where the antennas are aimed will typically be insignificant. In 
add1t1on. many new antennas are bemg designed with shielding capabilities to minimize 
em1ss1ons m undesired directions. 

C. Multiple Facility Sites. 

\\'here multiple facilities are located at a smgle site. the FCC's rules require the total exposure 
trnm all facilities to fall withm the guidelme hmlts. unless an EA is filed and approved. In such 
case!>. however. calculauons of predicted exposure levels and overall evaluation of the site may 
hecome much more complicated. For example. different transmitters at a site may operate 
different numbers of channels. or the operatmg power per channel may vary from transmitter to 
transmitter. Transmitters may also operate on different frequencies (for example, one antenna 
array may belong to a PCS operator. while the other belongs to a cellular operator). A large 
number of variables such as these make the calculations more time consuming, and make it 
difficult to apply a simple rule-of-thumb test. See the following illustration. 

13 
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Power decreases as the distance from the antenna increases 

Illustration 6 

However. we can be overly conservative and estimate a "worst case" exposure distance for 
compliance by assuming that the total power ( e.g .. ERP) of all transmitting antennas at the site is 
concentrated in the antenna that 1s closest to the area in question. (In the illustration above. this 
would be the antenna that is mounted lower on the building.) Then the values in the tables and 
graphs in Appendix B may be used as if this were the only antenna at the site. with radiated 
power equal to the sum of the actual radiated power of all antennas at the site. Actual RF 
exposure at any point will always be Jess than the exposure calculated using these assumptions. 
Thus. if people are not able to come closer to a group of antennas than the applicable distance 
shown m Appendix B using these assumptions. there should be no cause for concern about 
exposure exceeding the FCC gmdelines This 1s admittedly an extremely conservative procedure. 
hut II may be of assistance in makmg a "first cut" at eliminating sites from further consideration. 

I\". Conclusion. 

we·\'e highlighted many of the most common concerns and questions raised by the siting of 
wireless telecommunications and broadcast antennas. Applying the principles outlined in this 
guide will allow you to make m1t1al conservative _1udgments about whether RF emissions are or 
should he of concern. consistent with the FCCs rules. 

A~ we have explained. when first evaluating a siting application for compliance with the FCC's 
gu1delmes. you will probably want to consider whether the facility is categorically excluded 
under the FCCs rules from routine evaluallon for compliance. The checklist in Appendix A will 
guide :1ou m making this detennmat1on Because categorically excluded facilities are unlikely to 
cause any exposure m excess of the FCC s guidelines. determination that a facility is 
categorically excluded should generally suffice to end the inquiry. 

If a wireless telecommumcat1ons facility 1s not categorically excluded, you may want to evaluate 
potential exposure using the methods discussed in Part III of this paper and the tables and figures 
m Appendix B If the site in question does not exceed the values, then you generally need look 
no further Alternately. if the values don't pass muster, you may have a genuine concern. But 
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remember. there may be other factors U.e., power level. height. blockages. etc.) that contribute to 
whether the site complies with FCC guidelines. 

If you have questions about compliance. your initial point of exploration should be with the 
facilities operator in question. That operator is required to understand the FCC s rules and to 
know how to apply them in specific cases at specific sites. If, after diligently pursuing answers 
from the operator. you still have genuine questions regarding compliance, you should contact the 
FCC at one of the numbers listed below. Provision of the information identified in the checklist 
in Appendix A may assist the FCC in evaluating your inquiry. 

General Information: Compliance and Information Bureau. (888) CALL-FCC 

Concerns About RF Emissions Exposure at a Particular Site: Office of Engineering and 
Technology. RF Safety Program. phone (202) 418-2464. FAX (202) 418-1918. e-mail 
rf saf etvicvfcc .gov 

Licensing and Site Information Regarding Wireless Telecommunications Services: 
Wireless Telecommunications Bureau. Commercial Wireless Division, (202) 418-0620 

Licensing and Site Information Regarding Broadcast Radio Services: Mass Media 
Bureau. Audio Services Division. (202) 418-2700 

Licensing and Site Information Regarding Television Service (lncludmg DTV ): Mass 
Media Bureau. Video Services D1vis1on. (202) 418-1600 

Also. note that the RF Safety Program Web site 1s a valuable source of general information on 
the topic of potential biological effects and hazards of RF energy. For example. OET recently 
updated us OET Bulletin 56 ("Questions and Answers about Biological Effects and Potential 
Hazards of Radiofrequency Electromagnetic Fields") This latest version is available from the 
program and can be accessed and downloaded from the FCC's web site at: 

http:1 'W\\'W. fee .gov1oet1rfsafety:' 
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