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Presente.

e

Miguel Orozco Gdmez, en mi caracter de representanté'legal de la Camara Nacional de
la Industria de Radio y Television, lo que acredito con copia de la escritura publica nimero
47,306 pasada ante la fe del Licenciado Maximino Garcia Cueto, notario publico nimero
14 del Distrito Federal, misma que adjunto como anexo 1, sefialando como domicilio para
oir y recibir notificaciones y documentos el ubicado en la casa niumero 1013 de la avenida
Horacio, colonia Polanco. Delegacion Miguel Hidalgo, codigo postal 11550, México,
Distrito Federal, atentamente comparezco a exponer la opinién de la Industria de la
Radiodifusion sobre el proyecto de “Disposicion Técnica IFT-007-2015: Medidas de
Operacion para el cumplimiento de los limites de exposicién maxima para seres
humanos a radiaciones electromagnéticas de radiofrecuencia no ionizante en el
intervalo de 100 kHz a 300 GHz en el entorno de emisores de radiocomunicaciones”

(Disposicion Técnica IFT-007-2015) , me permito expresar lo siguiente:

Disposiciones Generales.

Sobre el particular, refiero que la Camara Nacional de la Industria de Radio y Televisién
comparece al proceso de consulta, en representacion de todas las empresas
concesionarias de televisién que se encuentran agremiadas, para efectuar precisiones y
verter los argumentos que mas adelante se refieren en este escrito. Lo anterior, con
fundamento en los articulos 4° de la Ley de Camaras Empresariales y sus
Confederaciones, asi como 5° del Reglamento de la Ley de Camaras Empresariales y

sus Confederaciones.
EIFT15-45394
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La Camara Nacional de la Industria de Radio y Television cuenta con atribuciones para
actuar en defensa de los intereses de sus agremiados, en efecto, de conformidad con la
legislacion gue regula a las Camaras Empresariales, la Camara Nacional de la Industria
de Radio y Television tiene por objeto representar, promover y defender los intereses de

los concesionarios y de radio y television.

Es decir, a mi mandante le corresponde la defensa de los intereses de la industria de
radio y television, frente a los drganos del Estado, en términos de lo previsto por el articulo
7 de la Ley de Camaras Empresariales y sus Confederaciones, por lo que es
incuestionable que mi representada cuenta con un legitimo interés para en nombre de

nuestros afiliados opinar sobre “Disposiciéon Técnica IFT-007-2015".

Articulo 7.- Las Camaras tendran por objeto:

I. Representar, promover y defender los intereses generales del
comercio, los servicios, el turismo o de la industria segun corresponda,
como actividades generales de la economia nacional anteponiendo el
interés publico sobre el privado;

[.]

Del analisis del articulo antes transcrito, la Sala Superior del Tribunal Electoral del Poder
Judicial de la Federacion, arrib6 a la conclusion de que la CIRT esta legitimada y cuenta
con interés juridico para la defensa de los intereses generales y particulares de sus

agremiados frente a los 6rganos del Estado.

Lo anterior se concatena con el criterio sostenido en |la sentencia recaida al recurso de
apelacion identificado con la clave SUP-RAP-86/2012, que en la parte que interesa

sefiala textualmente:

[.]

La Camara Nacional de la Industria de Radio y Television si cuenta con
legitimacion e inferés juridico para promover el presente recurso de
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apelacion, porque los razonamientos contenidos en el acuerdo
reclamado pueden incidir en las actividades gue realizan las personas
morales a quiehes representa, como a continuacion se razona.

En la Ley General del Sistema de Medios de Impugnacion en Materia
Electoral no se prevé expresamente que sujetos como la Cémara ;
Nacional de la Industria de Radio y Television, tengan legitimacién para
promover recurso de apelacién en contra de la autoridad administrativa

electoral federal, a fin de controvertir acuerdos o resoluciones distintos a

los de determinacién o aplicacion de sanciones.

[..]

Si bien en principio la ley no le otorga legitimacién para promover el
recurso de apelacion, esta Sala Superior considera que la Camara
Nacional de la Industria de Radio y Television si esta legitimada y tiene
inferés juridico para promover el recurso de apelacién, a fin de
controvertir el aludido acuerdo del Instituto Federal Electoral, en atencién
a los siguientes razonamientos.

[.]

De conformidad con la legisfacion aplicable, la Cémara Nacional de la
Industria de Radio y Televisién tiene por objeto representar, promover y
defender los intereses de los concesionarios y de radio y television.

A ella corresponde la defensa de los intereses de la industria de radio y
television, frente a los érganos del Estado, en todos aquellos asuntos
vinculados con la industria de radio y television.

En ese mismo orden de ideas, en conformidad con la normativa
aplicable, la Camara Nacional es un 6rgano de consulta y colaboracion
de los 6rganos de gobierno en sus distintos niveles, para el disefio,
divulgacion y ejecucion de las politicas para el fomento de la actividad
econémica nacional.

[...]

De lo anterior, se advierte que la Camara Nacional de la Industria de
Radio y Television, en tanfo cémara empresarial, tiene por objeto
representar, promover y defender los intereses de la industria de la radio
y television.

Cémara MNacional de la Industria de Radic y Te

Av. Horacio 1013 Col. Polénco Referma, Del. Miguel Hidalgo C.P. 550 México BL.F.
+52 (55) 5726-9909 www.cirt.com.mx



RADIO ¥ TELEVISIO

N ;
MEXICANAS E

En este sentido, a ella corresponde la defensa de los intereses generales
y particulares de los industriales que constituyen el gremio de la radio y
la television, frente a los érganos del Estado.

En consecuencia, a juicio de esta Sala Superior, si la Cémara Nacional
de la Industria de Radio y Televisién promueve un recurso electoral a fin
de controvertir un acuerdo del Consejo General del Instituto Federal
Electoral, que contiene criterios o razonamientos que considera afectan
los intereses de las concesionarias de radio y televisién que representa,
se debe concluir que tiene legitimacion para promoverlo.

[..]

Como se advierte, se ha reconocido que la CIRT si cuenta con legitimacién para la
defensa de los intereses generales y particulares de sus agremiados frente a los actos

de los érganos del Estado.

Derivado de ese precedente y otros anteriores en los que les reconocio la legitimacion e

interés juridico se emiti¢ la Jurisprudencia 18/2013, que sefiala lo siguiente:

CAMARA NACIONAL DE LA INDUSTRIA DE RADIO Y TELEVISION.
ESTA LEGITIMADA PARA INTERPONER RECURSO DE APELACION,
CONTRA ACTOS QUE CONSIDERE CONTRARIOS A LOS
INTERESES DE SUS AGREMIADOS.- De la interpretacion sistematica
de los articulos 17, 41, parrafo segundo, base Ili, Apartados A y B, y 99,
parrafos primero y cuarto, fracciones il y IX, de la Constitucion Polftica
de los Estados Unidos Mexicanos; 40, 41, 42, 43, 43 Bis y 45, de la Ley
General del Sistema de Medios de Impugnacién en Materia Efectoral, y 1
a 7 de la Ley de Camaras Empresariales y sus Confederaciones, se
colige que la Camara Nacional de la Industria de Radio y Televisién,
tiene por objeto actuar en defensa de los derechos de sus
agremiados, por lo que, para garantizar el acceso pleno a la justicia
en materia electoral, debe considerarse legitimada para interponer
el recurso de apelacion, en contra de los actos o resoluciones de
caracter general emitidos por el Instituto Federal Electoral, que estime
violatorios de los derechos de las concesionarias de radio y televisién que
representa.

Recurso de apelacion. SUP-RAP-146/2011 y acumulados.—Actores:
Partido Revolucionario Institucional y otros.—Autoridad responsable:
Consejo General del Instituto Federal Electoral—14 de septiembre de
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2011.—Unanimidad de votos.— Ponente: Flavio Galvan Rivera—
Secretarios: Isalas Trejo Sdnchez y Alejandro Ponce de Leén Prieto.

Recurso de apelacion. SUP-RAP-38/2012 y acumulados.—Actores:
Partido Revolucionario Institucional y otros.—Autoridad responsable:
Consejo General del Inslituto Federal Electoral—29 de febrero de
2012.—Unanimidad de cinco votos.—Ponente: Maria del Carmen Alanis
Figueroa.—Secretario: Carlos Vargas Baca.

Recurso de apelacién. SUP-RAP-86/2012 y acumulado.—Actores:
Television Azteca, S.A. de C.V. y otro—Autoridades responsables:
Consejo General del Instituto Federal Electoral y otro.—28 de marzo de
2012.—Mayoria de volos.— Ponente: Salvador Olimpo Nava Gomar—
Disidentes. Maria del Carmen Alanis Figueroa y Flavio Galvan Rivera.—
Secretarios: Julio César Cruz Ricérdez y Juan Marcos Dévila Rangel.

En el caso, a la luz de los criterios y jurisprudencia antes mencionados es incuestionable
que la CIRT esta legitimada para opinar y salir a la defensa de los intereses de mis

afiliados; ya que observamos en diversos apartados de los “Disposicién Técnica IFT-007-

2015" una posible afectacion a los derechos de mis agremiados.

Ademas, es importante sefialar que la Camara Nacional de la Industria de Radio y
Television (CIRT) esta integrada por las personas fisicas y morales que tienen otorgada
por el Gobierno Federal concesién comercial para instalar, operar y explotar
comercialmente estaciones que radiodifundan servicios de radio y television para su
recepcion por el pablico en general, asi como los concesionarios de nuevas tecnologias

de punto a multipunto que actualmente existan y las que en el futuro se establezcan.

De conformidad con lo establecido en las fracciones | y Il del articulo 11 de nuestros
estatutos, la CIRT tiene por objeto, entre otros, representar, promover y defender los

intereses generales de la Industria y de las empresas que la constituyen.
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No omito manifestarle, que esta reconocida plenamente la existencia de las camaras y
confederaciones industriales, como parte fundamental del sistema sociceconémico y

politico del pais. Por ello, la Ley de Camaras Empresariales y sus Confederaciones, en su
articulo 4°, establece que somos 6rganos de consulta y colaboracién del Estado.

En relacion a la consulta plblica en términos generales la opinién de esta industria es que
los lineamientos carecen de toda proporcion social y técnica, ya que no consideran que la
radiodifusion es un servicio gratuito y no se ampara el principio y el espiritu de la reforma

constitucional y legal en materia de radiodifusion de flexibilidad tecnoldgica.

El tema de las radiaciones no ionizantes se ha convertido en muchas ocasiones en una
cuestion compleja e incomprendida. La Industria de la Radio y la Tele'visién reconoce que
demostrando que las estaciones cumplen con las normas establecidas, el publico tendra
un mayor grado de seguridad y confianza.

El establecimiento de regulaciones, debe de darse a través de la creacion de
Disposiciones Técnicas razonables que regulen la emision de campos electromagnéticos
no ionizantes evitando que se adopten criterios rigidos, inconsistentes, que no se puedan
llevar a la practica por las empresas pero sobre todo, deben de preverse mecanismos y
plazos razonables para su aplicacion integral. Partiendo de lo anterior nos permitimos
hacer las siguientes:

Observaciones

En la bibliografia que se ha utilizado para la elaboracion de la Disposicion Técnica IFT-
007-2015, se sefiala que con base en los resultados de los estudios cientificos que se
han realizado en el area de la exposicion humana a los campos eEectromagnéticos de
radio frecuencia (RF), no existe conexion concluyente establecida entre la exposicion a

niveles relativamente bajos de emisiones de RF y efectos de salud en los seres humanos,
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A niveles altos de exposicion, los efectos de calentamiento de los campos de RF sobre
objetos, incluyendo el cuerpo humano, estan bien documentados. Por lo que no ha sido
determinado que las emisiones de las antenas radiodifusoras a niveles encontrados
donde se encuentran los trabajadores o el publico, posean un peligro presente en la
salud. Por lo que es importante recalcar que la Disposicion Técnica debe de ser adoptada

como medida preventiva y precautoria.

La industria de la radio y television mexicanas, con casi 95 afos de existencia, no tiene
conocimiento de evidencia epidemiolégica que relacione directa o indirectamente la
- adquisicibn o desarrollo de alguna enfermedad producida como consecuencia a la

exposicion de las emisiones radioeléctricas de las estaciones radiodifusoras mexicanas.

La intencién de la Camara Nacional de la Industria de Radio y Televisién, es participar
activamente en el desarrollo de Disposiciones Técnicas que prevean plazos razonables
para su aplicacién integral, que contemplen métodos y mecanismos de coordinacion, que.
no representen un alto impacto regulatorio para la industria, que sean utiles para los
colaboradores de las empresas, los regulados y los reguladores, pero sobre todo, dar

seguridad y confianza al publico de que no existe afectacion a su salud.

A continuacion, enlistamos los temas de este documento gue merecen nuestra atencion,

mismos que seran abordados a profundidad posteriormente:

s Titulo

Retroactividad

Verificacion

Contribucion en Mdltiples Emisores

Calculo de Multiples Emisores

Ejemplo de Calculo de Mlltiples Emisores
Caiculo y Tablas

Simbologia

Factor de Proteccion

e Tabla 1.- Limites basicos de exposicidbn maxima
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Tabla 2.- Limites de referencia de exposicidon maxima

6.1.1. Caracteristicas de la fuente emisora y las condiciones de propagacién
Articulo 12 (en realidad Articulo 13)

Articulo 19 (en realidad Articulo 18)

* & & &

s Titulo

Si bien es cierto que el articulo 65 de la Ley Federal de Telecomunicaciones y
Radiodifusion, establece que se debera observar el cumplimiento de los limites de
exposicion maxima para seres humanos a radiaciones electromagnéticas de
radiofrecuencia no ionizantes, situacion que se establece en las Tablas 1 y 2, no indica

que la regulacion tiene que llevar ese nombre en el titulo.

Al utilizar el término radiaciones en el titulo de la Disposicidon Técnica pudiese ser
relacionado equivocadamente con material radiactivo, provocando preocupacion

innecesaria entre la poblacién.

Por ejemplo, en la Bibliografia utilizada en la elaboracién de esta Disposicion Técnica,

pagina 84, encontramos que en diversos titulos se utilizan otros términos:

e El término “Fields” o Campos se encuentra en 11 de los 30 titulos.

* Emisiones se uliliza en 2 ocasiones.

e Radiaciones en 3 (incluido el nombre del instituto que propone los limites).

¢ En Concordancia con normas internacionales, en 2 de 3 ocasiones se utiliza el

término campos.

Sugerimos utilizar el término “Emisiones” o “Campos” lo cual consideramos contribuye al

mejor entendimiento y aceptacion de la disposicion técnica.
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¢ Retroactividad

No respeta el principio de no retroactividad contemplado en la Constitucion Politica de
los Estados Unidos Mexicanos. Se establece que la Disposicién Técnica es aplicable a
los concesionarios que cuenten con estaciones de radiocomunicaciones que estén

operando.

Lo anterior en los renglones 188, 462 y 2261. Suponiendo sin conceder que legalmente
sea correcto, no se establece plazo ni fecha para realizar la evaluacién y presentar los

‘resultados de la misma.

En los renglones 2305 al 2309, se establece el calculo como el método de cumplimiento
para las estaciones que vayan a ser puestas en operacion, pero suponiendo, sin

conceder, que legalmente sea correcta la evaluacion para las estaciones en operacion,

no se contempla el calculo por parte del concesionario para las estaciones en operacion.

De conformidad con o anterior, en la pagina 79, renglén 2312, se indica que sera la

unidad de verificacion de tercera parte quien debera realizar el calculo.

Hay que tener en cuenta que el Articulo 3° de la Ley Federal de Metrologia y
Normalizacién en sus fracciones XVIl y XVIIl asi como esta Disposicién Técnica en la
pagina 77, renglones del 2241 al 2243, sefialan que a las Unidades de Verificacion les
corresponde realizar actos de verificacibn mediante la constatacién ocular o
comprobacion mediante muestreo, medicién, pruebas de laboratorio ¢ examen de
documentos. No se le atribuye la comprobacién por medio del célculo, por Io que estos
tendran que ser realizados por el concesionario y presentadas a través de su

representante legai.
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¢ Verificacion.

En el Capitulo I, Articulo 9, pagina 79, renglones del 2301 al 2303, se establece que la
evaluacion de cada estacion es a peticion de parte. Lo que no observamos o no es claro,
€s quien va a pagar la verificacion; consideramos que atendiendo a los principios
procesales, debe ser quien solicite la verificacion el responsable de pagar los servicios

de la Unidad de Verificacion.

Consideramos importante aclara esta parte; porque si no se estaria frente a una norma

imperfecta. Sobre esto mismo, observamos que el procedimiento de verificacion no es

claro, marca como debe actuar la Unidad de Verificacion, pero en ninglin momento hay
una etapa donde el concesionario se pueda defender o mostrar elementos a su favor en
caso de incumplir con los limites maximos de exposicion; porque la autoridad al tener el

dictamen da su resolucion y sancionando; dejando indefenso al concesionario.

Proponemos se definan mecanismos y plazos razonables para que el concesionario

presente las pruebas y/o realizar las correcciones pertinentes.
¢ Contribucion en Miiltiples Emisores

En caso de que se excedan los limites maximos de exposicién cuando operen multiples
emisores, el IFT convocara a los involucrados que contribuyen al nivel de exposicion
porcentual, pero no se define cuéal es el porcentaje o rango de porcentaje con el que

deben de contribuir quienes seran convocados. Renglones 489, 504 y 505.

En caso de que las partes no lleguen a una conciliacion o acuerdo, la autoridad se faculta
para sancionar entre ofras cosas, ordenando la disminucion de la potencia: pero como ya

lo hemos sefialado en parrafos anteriores, falta claridad en los procedimientos,
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aparentando que mas que ser una disposicidn técnica estamos frente una norma

sancionatoria y recaudatoria.

s Calculo de Multiples Emisores

Consideramos gue para no caer en equivocaciones, se debe realizar las correcciones
gue se indican a continuacion:

En [a pagina 23, rengldén 696 dice Eirefdebe decir Ereti

En la pagina 23, renglon 697 dice Mirfdebe decir Heeti

En la pagina 23, renglén 698 dice Sirefdebe decir Sref;

¢ Ejemplo de Calculo de Multiples Emisores

Al hacer una lectura y verificacion del calculo observamos que este, esta mal realizado el
ejemplo. Considera los niveles ocupacionales y no los del publico en general que son los

que competen a esta Disposicion Técnica y que estan establecidos en |la Tabla 2.

Hay que sustituir los valores que aparecen en la pagina 69, renglones del 1987 al 1989

por los siguientes:

L S 0.03 0.0024  0.006 ,
Sn;f\3(835am:] ) + 9.789 + 4.425 & 16.6 x10° <1

SI(IU‘I.BMH:} + SZ(LSST.ﬁ:‘.!H;ﬁ

Sref,l.(lﬂ'?‘&Mh‘z) Sl'cf.2(l.SST.SMHz}

o Calculoy Tablas

El procedimiento de calculo sefialado en la presente Disposicidn Técnica, deja en grave

desventaja a la industria de |a radio y televisién, pero sobre todo a las estaciones de AM.

Esto se debe a que en el rango de frecuencias de operacién de la AM de 535 kHz a 1705

kHz, el campo lejano a partir de donde se encuentra la torre, puede ir de los 22 m a
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alrededor de los 280 m, dependiendo de la dimensién del elemento radiador (que esta

relacionado con la frecuencia de operacion).

Debido a las grandes longitudes de onda de las frecuencias en la banda de AM, la
evaluacion tendra que hacerse en campo cercano y las formulas no funcicnan a esa

distancia.

La industria de la radiodifusién comenzd con la AM, que por su naturaleza de transmision,
requiere de grandes extensiones de terreno, es por elio que se adquieren terrenos en las

afueras de las poblaciones, donde el metro cuadrado es mas econdémico.

Las estaciones de AM que en la mayoria de las ocasiones se instalaron en sitios en donde
no habia habitantes, con el paso de los afos han sido absorbidas por las urbes y forman
parte de las mismas.

La férmula planteada, funciona unicamente para el campo lejano, es decir, las estaciones
de AM en la mayoria de los casos, no podran realizar el calculo con la férmula, ya que el
campo lejano es muy distante, por lo que tendran que solicitar la evaluacién de la

conformidad a una Unidad de Verificacion.

En las reuniones del Comité Consultivo Nacional de Normalizacién en
Telecomunicaciones, donde se reviso el anteproyecto de NOM-126, que sirvié de base
para la elaboracion de esta Disposicion Técnica, propusimos un método de evaluacion
por medio de tablas, como las que elaboré la Oficina de Ingenieria y Tecnologia® (OET),
de la Comision Federal de Comunicaciones (FCC), de los Estados Unidos de

Norteamérica. Este es un gran ejemplo de simplificacion administrativa.

1 Evaluating Compllance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields, Aditional
Information for Radio and Television Broadcast Stations, Supplement A, Edition 97-01 to QET Bulletin 65, Edition 97-01, August
1997,
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Las tablas permiten determinar el cumplimiento con los limites maximos de exposicion.
Para las estaciones de AM, las tablas estan elaboradas a varias alturas eléctricas,

distintas frecuencias y distintos niveles de potencia. La forma como se utilizan es a través

de la revision de los parametros de operacion contra distancia.

Esto se debe a que la intensidad de la sefial se atenua o decrece rapidamente, conforme
se incrementa la distancia a partir del elemento radiador (la densidad de potencia es

inversamente proporcional al cuadrado de la distancia desde la fuente).

Por o tanto, aln en las estaciones mas potentes los limites maximos de exposicion
Gnicamente seran excedidos relativamente cerca de las antenas, donde, debido a las
grandes extensiones de terreno, usualmente no existe presencia del Piblico en Generall.
Esas distancias son a partir de la antena a la cual el acceso normalmente est4 restringido

por lo que se cumple con los limites maximos.

En la versidn original del Boletin 65 de la OET, el personal de la Agencia de proteccion
al Ambiente (EPA), proporciond a la FCC los resultados con base en un modelo de
computo para ayudar a determinar el cumplimiento con los limites maximos de las
estaciones de AM. El modelo de la EPA, utilizd el programa de Cédigo Numérico
Electromagnético (NEC) para predecir los niveles de intensidad de campo cerca de las
antenas monopolos de AM.

El espiritu de las tablas es permitir [a verificacion del cumplimiento con los limites
maximos. Asi mismo, existen tablas para las estaciones de FM y de Televisién. Este
metodo permite con base en evidencia cientifica y técnica, determinar de una manera
objetiva, facil, rapida y econémica, si existe cumplimiento con los limites maximos de
exposicion. Lo anterior es congruente con el Articulo 49, de la Ley Federal de Metrologia
y Normalizacion.
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En caso de no implantarse las tablas para la industria de la radio en México, el impacto

economico, especificamente para la industria de AM, sera del orden de varias decenas

de millones de pesos.
Proponemos crear un apartado de radiodifusion donde se agreguen tablas que permitan
verificar el cumplimiento con los limites maximos de exposicion de las estaciones de AM,

FM y Televisién.

Como veran este es un punto muy delicado y que debe ser tratado con exactitud en los

lineamientos; de ahi nuestra propuesta de crear un apartado exclusivo de radiodifusion.

o Simbologia

Aclarar lo que significa p en esta Disposicibn Técnica ya que se representa

alternadamente de la siguiente manera:

En la pagina 9, renglon 255, se define a p como densidad de masa (kg/m?3).
* Enla pagina 21, renglén 637, se define a p como valor absoluto del coeficiente
de reflexion (nUmero positivo entre 0 y 1).
¢ En la pagina 57, renglén 1670, se vuelve a utilizar p como densidad de masa y
ahora se le agrega “del tejido”.
e Enlapagina 65, renglon 1873, se utiliza a p como coeficiente de reflexion.
Consideramos que no se puede tener un mismo simbolo que signifigue dos cosas
distintas en un mismo ordenamiento legal y que en su tercera aparicion se complete el

primer significado.

Cémara Macional de la Industria de Radie y
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» Factor de Proteccion

Debido a que esta es una Disposicion Técnica que busca dar certeza a todos los
involucrados, consideramos necesario recalcar que los limites de exposicion maxima se
establecieron con un gran margen de seguridad tal y como lo sefiala el documento de la
Comision Internacional para la Proteccidn contra las Radiaciones No lonizantes

(ICNIRP?) cuyos niveles maximos se utilizan en esta Disposicion Técnica.

Por ejemplo, con base en {a literatura consultada por el ICNIRP se establecieron [imites
‘maximos de exposicion; se encontré que la densidad de potencia donde puede haber un
riesgo para la salud es de 100 W/m? en un rango determinado de frecuencias. Para
proteger la salud, el ICNIRP determind agregar un margen de seguridad de 10 veces,
como nivel adecuado que asegura proteccion para la Exposicion Ocupacional®. Un factor
adicional de 5 veces sobre el nivel de Exposicion Ocupacional (50 veces menos de donde
pudiese haber un riesgo) se establece como el nivel adecuado para el publico en general, -

siendo para este ejemplo 2 W/m?Z.

Continuando con el ejemplo, si al realizar una medicién se determina que existe, en un
lugar donde habitualmente se encuentra el plblico en general, un nivel de 3 W/m?, esto
no significa que puede haber un riesgo para la salud. Lo que la medicion refleja, es que
no se cumple con el nivel maximo de exposicion establecido y como esta planteada esta

Disposicion Técnica habra que realizar las correcciones necesarias.

De igual forma es necesario dejar claro que los niveles de referencia de exposicién se
proporcionan por comparacidon con valores medidos de cantidades fisicas; el

cumplimiento con todos los niveles de referencia dados en la guia del ICNIRP aseguraran

2 Fuente: ICNIRP GUIDELINES, Publicado en Health Physics, pg.507, 1998,
3% La Exposicién Ocupacional se aplica a situaciones en las que las personas estdn expuestas como consecuencia de su trabajo y
en las que las personas expuestas han sido advertidas del potencial de exposicién y pueden ejercer control sobre la misma,
Recomendacién K.52, UIT, 2000,
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el cumplimiento con las restricciones basicas. Si los valores medidos son mayores que
los niveles de referencia, esto no necesariamente significa que las restricciones han sido

excedidas pero que se requiere un analisis mas detallado para asegurar el cumplimiento

con las restricciones basicas.

De conformidad con lo anterior, consideramos que en [a pagina 13, renglones del 387 al

389 se sustituyan:

“‘Basado en este efecto, se ha seleccionado como limite basico un SAR de cuerpo entero
-de 0.08 W/kg como la restriccion que proporciona una adecuada protecciéon para la
exposicion al publico en general.”

Por:

“Un SAR promedio para el cuerpo entero de 0.4 W/kg ha sido escogido como la -
restriccion que proporciona adecuada proteccién para Exposicion Ocupacional. Un factor
de seguridad adicional de 5 es introducido para la exposicién def piblico, dando un
promedio de SAR de cuerpo entero de 0.08 W/kg™

¢ Tabla 1.- Limites basicos de exposicion maxima

En fa pagina 14, renglon 408, lo que se especifica no es para la frecuencia fija de 100

kHz, sino para un rango de frecuencias que va hasta 100 kHz.

¢ Tabla 2.- Limites de referencia de exposicion maxima

4 Fuente: [CNIRP GUIDELINES, Publicado en Health Physics, pgs, 507 y 508, 1998.
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En la pagina 15, renglén 448, lo que se especifica no es para la frecuencia fija de 100

kHz, sino para un rango de frecuencias que va hasta 100 kHz.
e 6.1.1. Caracteristicas de la fuente emisora y las condiciones de propagacion

Es importante se incluya en la informacion los diagramas de radiacién horizontal y

vertical, los cuales se requieren para realizar el calculo.
e Articulo 12

Del proyecto observamos que existe dos veces este articulo. En los renglones 2335 y
2357.

¢ Articulo 12 (en realidad Articulo 13)

Renglones del 2357 al 2365. En este articulo se establece que el Instituto aplicara
sanciones si se exceden los limites establecidos, sin proporcionar un plazo ni mecanismo

para realizar correcciones y/o adecuaciones.

Suponiendo que se esté operando con las caracteristicas establecidas en el titulo de

Concesion respectivo. ¢ Se sancionara por operar dentro de los parametros autorizados?

Por otro lado, las correcciones y/o adecuaciones deben ser autorizadas por el IFT ya que
pueden llegar a forman parte de las caracteristicas técnicas relacionadas con el uso del
espectro radioeléctrico. En ese sentido pudiese llegar a existir una contradiccion en la
aplicacidn entre esta Disposicion Técnica, lo que establece el tituio de Concesion y segun

sea el caso, de |las Disposiciones Técnicas de AM, FMy TV.
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Por ejemplo, uno de los elementos con los que se puede trabajar, de una manera rapida
para reducir la intensidad de campo, es la reduccion de potencia. La potencia de
operacion estd establecida en el titulo de concesion de las estaciones de radio y
television. De igual forma, las Disposiciones Técnicas de AM, FM y TV, establecen la

tolerancia en potencia.
Si se llega a modificar la potencia mas alla de tolerancia permitida, para cumplir con la
Disposicion Técnica 007, se pudiera incumplir con lo que establece el titulo de concesion

y hacerse acreedor a la sancién respectiva.

De igual forma, en caso de ser necesario reducir la potencia, ;Se modificara el titulo de

concesion?

Es necesario se especifiquen los mecanismos que permitan realizar correcciones y/o

adecuaciones asi como los plazos necesarios para ello. De igual forma, es necesario -

establecer plazos para que los concesionarios revisen el cumplimiento con esta

Disposicién Tecnica asi como en su caso, realizar las acciones correctivas.

o Articulo 19 (en realidad Articulo 18)
En el renglon 2417 se sefiala a este indebidamente como el Articulo 19. En este Articulo
se sefiala que el dictamen y certificado podran ser suspendidos o cancelados por alguna

de las causas sefialadas en los articulos 20 al 22.

Sitomamos en cuenta la numeracion que contiene el documento en consulta en |la pagina

del IFT, el Articulo 21 es sobre impugnacion y el 22 no existe.

En caso de numerar los Articulos en el orden en que se van precediendo, el Articulo 22,

correspondera a Medios de Impugnacioén.
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Por Gltimo, esta Camara, considera que seria importante que dentro de las disposiciones
tecnicas IFT-007-2015, la creacion de un grupo de trabajo coordinado por la Autoridad y
que este integrado por los distintos organismos o colegios interesados en el tema, para

darle seguimiento a los trabajos que pueden devenir de esta disposicion.

Por lo anteriormente expuesto, a esa H. Autoridad atentamente le solicito tome en
consideracién los comentarios vertidos al momento de publicar el proyecto de
‘Disposicion Técnica IFT-007-2015: Medidas de Operacién para el cumplimiento de
los limites de exposicion maxima para seres humanos a radiaciones
electromagnéticas de radiofrecuencia no ionizante en el intervalo de 100 kHz a 300

GHz en el entorno de emisores de radiocomunicaciones”.

Unico.- Tenerme por presentado en los términos del presente escrito para los efectos

legales y administrativos a que haya lugar.

19
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INTRODUCTION

This supplement is designed to be used in connection with the FCC’s
OET Bulletin 65, Version 97-01. The information in this supplement
provides additional detailed information that can be used for evaluating
cempliance of radio and television broadcast stations with FCC guidelines
for expossre to radiofrequency electromagnetic fields. However, users of
this supplement should also consult Butletin 65 for complete information on
FCC policies, guidelines, compliance-related issues and methods for

achieving compliance.

NOTE: The first edition of Bulletin 65 was issued as OST Bulletin No, 65 in October
1985, This supplement contains broadcast-related information and data that have been
revised from that which was included in the original bulletin.

Mention of commereial products does not constitute endorsement by the Federal Communications Conmission
or by the anthors.
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.~ "SECTION 1
"~ AM Radice Broadcast Stations

In determining compliance with limifs for Maximum Permissible Exposure (MPE) for
AM radio broadcast stations, it is normally most important to determine electric and magnetic
field strength at distances relatively close to transmitting antennas. Fields from these
monopole antennas decrease relatively rapidly with distance, and MPE limits for AM radio
frequencies are not as restrictive as those for other frequencies, such as those used for FM
radio. Therefore, even for the highest powered stations, MPE limits for AM radio
transmissions would normally only be exceeded relatively close to antennas. Compliance
with the FCC’s guidelines for AM stations typically will involve assessment of exposure
potential of persons working or occupying areas in the close-in vicinity of transmitting
antennas. Because such persons will always be in the near field of AM antennas, due to the
refatively long wavelengths in the AM frequency band, an evaluation of both eleciric and
magnetic field strength is necessary.

In the original version of OET Bulletin 63, staff from the U.S. Environmental
Protection Agency (EPA) provided the FCC with resulis from a computer-based model to
help determine compliance with MPE limits for AM 1adio broadcast stations. The EPA
mode] used the Numeric Electromagnetic Code (NEC) computer program to predict field-
strength levels near AM monopole antennas. In the past several years a PC-based version of
this code, called MININEC, has also become available. The FCC has used MININEC to
expand and refine the predictions for electric and magnetic field-strength presented in the
original version of Buletin 65. They are included in this supplement in the form of tables
and figores that can be used in evaluating compliance at these stations.

Tables 1-4 may be used to determine the minimum distance from an AM broadcast
antenna to the point where electric and magnetic field strengths are predicted to correspond to
MPE limit values. The tables provide compHance distances from antennas of various electrical
heights transmitting at various frequencies and using various power levels. The distances
specified are the distances from an antenna at which access should be restricted in order to
comply with both the electric and magnetic field-strength MPE limits. For antennas that do
not correspond to the specific conditions given in these tables, interpolation can be used to
arrive at intermediate values, or, altematively, the greatest distance for the range used for
interpolation could be used.

Since the MPE limits for the two exposure tiers ate similar for most AM frequencies,
and because of variability in complance distances according to electrical height and operating
frequency, one entry is given in each case that applies for both occupational/controlled and
general population/uncontrolled exposures. These numbers represent the minimuem worst-case
distances predicted for compliance with the strictest MPE limit for each case, Note that time-



averaging considerations are not taken into account in these computations. Continuous
exposure is assumed in all cases.

This model computes field strength values in the vicinity of single antennas, For AM
stations with multiple-tower arrays a conservative "worst case” prediction could be made by
assuming that ef transmitted power is radiated from each antenna. Therefore, in such cases
the appropriate value from the tables could be used to define a zone of restriction around the
array, consisting of circles with equal radii, each of which is centered around a tower in the
array. Alternatively, a more accurate prediction could be made if the power actually radiated
by each tower is known.

it may be necessary to predict electric and magnetic field-sirength at various locations
in the vicinity of AM antennas. Therefore, Figures 1-4 have been developed for this purpose
using MININEC. These figures show conservative predictions of electric and magnetic field-
strength versus distance from typical AM broadcast antennas for towers with electrical heights
equat to 0.1, 0.25, 0.5, and 0.625 wavelengths, respectively.

Figures 1-4 predict field strength for stations fransmitting with 1 kilowatt of power.
Therefore, for stations operating at other power levels values obtained from these figures
should be multiplied by the square root of the station’s power. The following example
iHlustrates the proper procedure. In this example a 50 kilowatt AM station is located near a
publicly accessible area. It is desired to obtain an estimate of the field-strength levels in this
area which is at a distance of 10 meters from the station’s single tower that has an electrical
height of §.25. To arrive at the estimated field strength values proceed as follows:

+ Consult Figore 2 for an antenna with electrical height = 0.25

« At 10 meters read predicted electrical field-strength = about 8 V/m

« At 10 mefers read predicted magnetic field-strength = about 0.06 A/m

v Multiply each value by 50

+ Predicted values are 56.6 V/m and 0.42 A/m

As discussed in Section 4 of Bulletin 65, RF currents will be induced in the body of
persons who climb transmitting AM broadcast antennas for maintenance or other purposes.
This is a significant source of RF exposure and can be related to the limits for specific
absorption rate (SAR) adopted by the FCC.' Although many stations may prefer to shutdown

power entirely while persons are climbing their antennas, in some cases this may be difficult
or undesirable. Siudies have been undertaken by the FCC and the EPA to determine

' SAR is discussed in Section 1 of Bulletin 65,




appropriate operating power levels which should allow climbing of transmitting AM aniennas
withiout exceeding the SAR guidelines.” The results of these smdies were used to develop
Figure 5, which shows operating power levels versus frequency for a variety of different
electrical heights that are predicted to allow tower climbing without exceeding the exposure
guidelines in terms of SAR. Recommended power levels are shown for tower climbing with
or without the use of gloves. A study by Tell performed for the FCC (Reference 28 in
Bulletin 65} indicated that certain gloves {particularly leather gloves) can significantly reduce
the induction of RF currents in tower climbers.

Figure 5 is designed to be used to provide guidance for use by AM radio stations
which find it necessary to continue transmitting while persons are climbing their towers. It
can be used to determine the levels to which operating power should be reduced before a
person climbs an active tower. However, there is variability in the data, and whenever there
is a question about which condition may apply in a given situation it is recommended that the
most conservative power level be used or, alternatively, that power be mrned off completely
while the climber is on the tower,

2 Sec References 6, 26, 27, 28 and 32 in OET Bulletin 65.
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TABLE 1. Predicted Distances for Compliance with FCC Limits: 0.1 Wavelength

: Transmitter Power (KW)

Fre(?;;:;y 50 10 5 1
' Predicted Distance for Compliance with FCC Limits (meters)

535-740 13 7 6 3

750-940 12 7 5 3

950-1140 11 6 5 3

1150-1340 10 6 5 3

1350-1540 10 6 5 3

1550-1705 10 6 5 3

TABLE 2. Predicted Distances for Compliance with FCC Limits: (.25 Wavelength

Transmitter Power (kW)
Fr‘zqk‘l‘;gcy _ 50 10 5 1
- ' Predicted Distance for Compiiance with FCC Limits (meters)
535-740 4 2 .2 i
750-940 4 2 2 1
950-1140 4 2 2 i
1150-1340 4 2 2 1
1350-1540 4 2 2 i
1550-1705 3 2 2 1




FABLE 3. Predicted Distances for Compliance with FCC Limits: 0.5 Wavelengih

. * Transmitter Power (kW)

?‘e(?{_‘;f;)‘:y 50 10 5 P
Predicted Distance for Comphance with FCC Limits (meters)

535-740 4 3 2 2

750-940 4 2 2 2

950-1140 4 2 2 1

1150-1340 4 2 2 2

1350-1540 4 2 2 2

1550-1705 4 3 2 1

TABLE 4. Predicted Distances for Compliance with FCC Limits; 0.625 Wavelength

Transmitter Power (kW)
Erﬁ;f:)cy 50 10 5 1
Predicted Distance for Compliance with FCC Limits (mneters)
535-740 4 3 2 1
750-940 4 2 2 i
950-1140 4 2 2 1
1150-1340 4 2 2 1
1350-1540 4 2 2 1
1550-1705 4 2 2 2
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SECTION 2
FM Radio Broadcast Stations

Antennas used for FM radio broadcast stations normally consist of an array of
elements stacked vertically and typically side-mounted on a tower. The elements are vsually
spaced about one wavelength apart and are fed in phase with power distributed equally among
the elements. FM radio stations transmit in the 88-108 Mz band. Consulting Tzble 1 in
Appendix A of OET Bulletin 65 shows that at these frequencies the MPE limit for general
populationfuncontrolled exposure is 0.2 mW/ecm? (200 xW/em® and the limit for
occupational/controlled exposure is 1 mW/em? (1000 pW/cm?),

Section 2 of Bulletin 65 explains how calculations can be performed to predict RF
field-strength or power density near various antennas, incloding those used for FM radio
transmissions. In addition, in 1985, the Eavironmental Frotection Agency (EPA) developed a
computer mode! for estimating ground-level power densities in the vicinity of typical FM
broadcast towers. The EPA model estimates power densities in the vicinity of typical FM
broadcast antennas for varioss anlenna types and patterns. With some miner modifications,
the FCC has successfully used this model over the past several years to predict ground-level
power densities near FM towers. The EPA model considers the following variables of an FM
antenna in arriving at is predictions: (1) the total effective radiated power (both horizontal
and vertical}, (2) the height above ground to the center of radiation of the antenna, (3) the
type of antenna element used in the antenna array and (4) the number of elements (or bays) in
the antenna array. The model is discussed in detail in an EPA publication by P. Gailey and
R. Tell (Reference 11 in Bulletin 65). The FCC’s version of the FM computer model can be
downloaded from the FCC's Office of Engineering and Technology World Wide Web site?

The FM computer model uses element and array radiation patterns to develop
predicted field strengths and power densities on the ground.” Ground reflection is taken into
account in these calculations (a factor of 1.6 for field strength as discussed in Section 2 of
Bulletin 65). Although the model is theoretical, measurements made by the EPA and by
others around existing FM antenna towers have shown good agreement with predicted vatues.

¥ The FCC's EM computer mode! ("EM Model”) may be downlozaded via the Internet from the FCC’s

Web Site at http:/fwww.fee.govioet/infofsofiware/. Aany future revisions to this software may be found at this
location. Por farther details contact: tf safety@fcc.gov or the FCC’s RF Safety Program at (202) 418-2464,

* The EPA measured the vertical radiation pattorns of several element types and incorporated the
measurement data into its computer model. The FCC has also used the EPA clement pattern data and has added
other data submitted by manufacturers for additional antenna elements,
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For a variety of antenna types, the FM computer model has been used by the FCC and
others to predict values of far-field equivalent power density at specific locations on the
ground refative fo existing or proposed FM antennas. The model can also be used to predict
the minimum height to an antenna’s center of radiation necessary to prevent RF levels from
exceeding an established level, such as the 200 pW/em® MPE limit for general
population/uncontrolled exposure. The FCC version of the FM compater model calculafes
fields at a height of 2 meters above ground, taken as the approximate upper range for the
height of a standing person.

In performing any calcnlations for an FM radio antenna, whether using the equations
of Section 2 of Bulletin 65 or by use of the FM computer madel, the value used for ERP
must be the fofal ERP, This means that in the case of a "circularly-polarized” antenna the
sum of both the horizontal and vertical ERP values must be used. For example, an FM
station using a circularly-polarized antenna that is authorized to use 100 kilowatts (kW) ERP
in the horizontal polarization could be assumed to have a total ERP of 200 kW (100 + 100),
unless otherwise specified.

Using the FM computer model, tables and figures have been derived for use by FM
station licensees and applicants in evalualing compliance with the FCC’s RF exposure limits.
Table 5 lists estimated minimwm antenna heights necessary to prevent power densities on the
ground (actually at 2 m above ground) from exceeding the FCC's occupational/controlled
MPE limits. Table 6 gives estimated antenna heights necessary to prevent "ground-level"
power densities (2 m above ground) from exceeding the general population/uncontrolled MPE
limits. The tables and figures in this section are designed fo predict spatial peak values for
power densities rather than valoes that are spatially-averaged over a given dimension such as
the height of 2 human being. In that regard, the results may be conservative, and, in some
cases, could indicate non-compliance when, in fact, a station may be in compliance.

Tables 5 and 6 should be consulted as a first step in evalvating an existing or
proposed FM radio broadcast facility to determine whether it would comply with the FC(’s
MPE limits at ground level. Both tables will need to be consalled to ensure that ground-level
exposures for all persons, whether workers or members of the general public, are below the
appropriate acceptable levels. If non-compliance is indicated then some restriction of access
or other mitigating measures may be necessary (see Section 4 of Bulletin 65 on controlling
exposute for more information). In the case of Table 5, if a given tower height is less than
the appropriate minimom value for occupational/controlled exposure, appropriate work
practices may have to be implemented to ensure protection of personnel at the tower site (see
Section 4 of Bulletin 65).

Note that Tables 5 and 6 give predicted minimum heights to the radiation center for a
number of combinations of total ERP and number of elements {bays). Note that for each
entry in the tables two values are given. In each case the top (higher) number represents the
"worst case” where computations were based on using dipole elements in arrays with one-
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wavelength spacing.” The bottom (lower) entries in the table represent a fypical "best case"
where computations used antenna elements that, according to EPA’s analysis, were designed
to minimize radiation in the direction of the ground ®

It is important to recognize that the values in Tables 5 and 6 apply to single FM
antennas and to towers whose bases are approximately at the same level or higher than the
surrotnding terrain, For multiple anfennas on the same tower, it would be possible to amive
at a worst-case estimate using these tables by assuming that the total ERP from el antennas
was concentrated at the radiation center of the antenna that is lowest on the tower. For such
an imaginary radiating source, the number of slements could be considered to be that of the
antenna with the smallest number of elements, A more accurate estimate could be made by
using Figares 6-15 (described below) or by using the FM model software to estimate power
density contributions from each antenna at a ground-level point of interest and then add the
contributions to arrive at the total predicted power density at that point.

In some cases FM radio antennas may have a relatively farge number of elements and
the lowest element may be a significant distance from the radiation center. The FM computer
model may not be accurate when predicting field levels from relatively large mulfiple-element
arrays at distances very close to the anterna. For example, in some cases the minimum
antenna height computed using the FM computer model may be on the order of or less than
one-half the array length (meaning that the antenna would be monnted with its lowest element
at or below ground). Obviously this is not a realistic or desirable situation. Therefore, in
Tables 5 and 6, values have heen adjusted to ensure that the lowest element in an array is at
least 3 meters above pround-level in all cases, i.e., head height plus an additional I-meter
margin of safety. These adjusted numbers are marked with the "*" symbol.”

For FM antennas with ERP/element combinations that are intermediate to the values
listed in Tables 5 and 6, interpolation can be used between table entries, assuming a direct
relation between antenna height and power and an inverse relation between antenna height

*  As shown by the EPA model, the use of dipole clements in an array results in the greatest amount of
downward radiation due to the approximately circular radiation pattern of a dipole.

5 As shown by the EPA and others, other clement types generate vertical radiation patteras that tend to
minimize downward radiation significantly, The "best case” element studied by the EPA had a maximum
downward radiation field factor of less than 0.2 compared to the approximate 1.0 maximum for a dipole clement.

" These valoes were detormined by first calculating the longest wavelength that can be utilized for FM
radio broadcast (about 3.4 meters at 88 Mifz). Assuming one-wavelength spacing between the elements in an
antenna areay, the greatest possible length for an array with a given number of elements can be approximated.
Since the radiation center will be located in the middle of the array, the minimum height of the antcnna above
grouad has to be at least one-half of the array length. The values for minimusm height given in the tables are
always at Jcast 3 meters greater than one-half the calculated array fength even though the FM computer model
may indicate a lesser value.

13




and riumber of elements. Alternatively, the next highest value could be used for ERP and the
next lowest value could be used for number of elements. For example, with respect to the
public/uncontrolled MPE limits, an FM station with a fotal ERP of 20 ¥W and 5 elements
could use the values given in Table 6 for 25 kW and 4 bays (51.5 meters, worst case, or 21.1
meters, best case), since these values would be conservative. Interpolation would yield more
realistic values of either 454 m or 45.1 m for worst case, depending on whether the 4-bay or
6-bay column is used. Similar interpolation could be performed for the best case values,

In determining compliance for a proposed or existing FM facility, Tables 5 and 6 may
be used initially to determine that a station is or will be in compliance with the MPE limits.
However, if comparison with the appropriate values in the tables indicates potential non-
compliance, i.e., if the antenma center of radiation is less than the indicated minimum tower
height necessary for compliance, further analysis will be necessary. For example, Figures 6-
15 can be consulted, calculations can be made (see Section 2 of Bulletin 65) or FM model
software can be vsed to determine predicted field levels. Bulletin 65 can then be consulted
for information on how to ensure compliance (e.g., Section 4 on controlling exposure).

Figures 6-15 were generated using the FCC’s FM computer model. These figures
include curves of predicted far-field equivalent, "ground-level” power density (2 m above
ground) versus distance from the base of towers on which FM antennas are mounted for
various combinations of total ERP, height to radiation center and number of elements. By
consulting the appropriate figure, the exposure level at a given point near the ground can be
predicted, thereby determining places where access may have to be restricted. It should be
emphasized that these figures show "wersi-case" curves assuming dipole elements in the FM
antenna array. Therefore, the values in these figures should be conservative and should
represent the upper range for power densities for the given conditions. In general, if the FM
computer model is used with other element type different curves, with lower power density
values, would be generated for a given set of conditions.

The following example illustrates how Figures 6-15 could be used to identify the arca
around the base of an FM broadcast tower where access may have to be restricted or power
densities may bave to be reduced in some way in order to comply with the MPE limits. In
this example it is desired to determine the location where the MPE limit for general
populationfuncontrolled exposure of 200 pW/cm?® for the PM radio band wonld be predicted to
be exceeded. Assume that the station has the following characteristics:

Total ERP = 200 kW (100 kW horizontal + 100 KW vertical polarization)
Height above ground to radiation center = 82 meters

Number of clements = 4

Spacing between elements in the antenna array = 1.0

*y v v ¥

The height of the radiation center in this example is 82 meters, which can be rounded
to 80 meters for purpeses of using the appropriate figure (Figure 13). It is necessary to round
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down instead of up so that the power density will ot be underestimated. Figures 6-15 are
normalized for 1 kW of total ERP, i.e., power density values are in terms of power density
per kilowatt ERP, so the power density values given in the figure wilt have to be converted
to account for the higher power level of the example station. The following procedure should
be used to obtain the desired information.

-/ Divide the MPE limit of 200 yW/om? by the total station ERP of
200 kW to obtain 1 xW/cm/kW {power density per kW)

./ Find 1 pWicm kW on the verncal axls of Flgure 13 (for B0 m
antenna height)

v Find the point on the 4-element curve comresponding to |
pWicm?/kW and locate the predicted distance (about 48 m) on the
horizontal axis

The result of this analysis means that a fence or other appropriate restrictive barrier
could be placed at this distance to prevent access to the tower site where levels are predicted
to exceed the MPE limits for the general public. This would be a means to comply with the
general population/ancontrolled MPE limits. Section 4 of Bulletin 65 provides further
discussion on controlling exposure.

Figures 6-15 can he used to predict exposure to any power density level by usmg the
ahove-described approach. For example, to find the minimum distance to 1000 pW/cm® (the
occupational/controfled exposure limit for the FM band), simply divide 1000 (rather than 200
in the above example) by the total ERP and proceed as above. In that case, the resulting
value of 5 xW/cm®*kW would imply that the 1000 ¢ W/cm® limit would nof be exceeded
anywhere near the ground for these conditions, since all the numerical values on the corve lie
below this threshold.

It is important to re-emphasize that the predicted values shown in Figures 6 - 15 are
worst case estimates (dipole elements) that represent the maximum predicted levels possible
for any FM antenna using conventional element arrays. Therefore, they are primarily useful
as a conservative approximation that may serve to eliminate the need for further analysis in
many cases. It is very likely that use of most modern, commercially-available FM antennas
will result in actual ground-leve] power densities that are significantly lower than the values
shown by the curves in these figures. More accurate predictions can be made for these
antennas by using the FM computer model and specifying an element type appropriate to the
antenna system used.
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For instances in which an FM antenna is mounted on a building or when the exposure
location being analyzed is not on the ground, Tables 5 and 6 may not apply. For example, to
determine exposure in or on a nearby building or other stmucture that may be in the direct
line-of-sight of an FM antenna, field strength or power density in the main-beam of the
antenna is more relevant for analytical purposes, and Figures 1 and 2 in Section 2 of Bulletin
65 should be consutted. However, if the location of concern is the rocftop itself, where an
antenna is mounted above the rooftop, then the minimum antenna heights in Tables 5 and 6
could be used as if the rooftop represented the ground.
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Total Number of Bays
H+V
ERP 2 4 . 6 | . 8 10 12
kW) Meters from Center of Radiation
0.5 52 8.1% 11.5* 14.9% 18.3*= 21.7*%
4.7% R.1* 11.5* 14 9% 18.3* 21.7%
3 97 97 11.5% 14.9% 18.3% 21.7%
57 B.1% 11.5* 14.9% 18.3* 21.7*
10 16.2 160 159 158 18.3* 217
8.6 8.1* i1.5% 14.9* 18 3% 21.7%
25 243 24.2 240 237 2335 233
12.5 98 11.5% 14 9% 18.3% 21.7%
50 336 333 33.1 32.7 324 32.1
16.8 13.1 11.3 14.9* 18.3% 21.7%
15 407 40.3 40 396 392 389
20.1 156 133 14.9% 18.3* 21.7%
100 46.6 46.3 459 454 450 446
22.9 177 15.1 137 i8.3* 21.7%
125 51.9 51.5 51.1 50.6 500 496
254 196 166 15.1 18.3* 21.7*
150 56.7 562 558 552 546 54.1
276 212 18.0 164 18.3* 21.7%
175 61.1 60.5 60.1 59.5 58.8 583
29.7 227 19.3 17.5 163 21.7%
200 65.1 64.6 64.1 034 627 622
316 24.2 205 18.6 17.2 21.7%

Table 5. Minimuom height for singte FM antenna compliance with occupational/controlled
exposure limits, The above numbers apply fo single FM aniennas for which the base of the
supporting tower is at approximately the same fevel or higher than the surrounding terrain.
For each entry, the higher number represents a "worst case™ assuming a dipole-type element
in the antenna array. The lower number for each entry represents a typical "best case”
achievable using modern, commercially-available antennas. For intermediate combinations of
power or number of elements interpolation is acceptable, as explained in the text. See text

for explanation of entries with "*" symbol.
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Total Number of Bays
H+V
ERP | 2 4 6 | 8 . ‘ 1 : 12
&W) o Meters from Center of Radiation
0.5 9.1 9.0 11.5% 14.9% 18.3% 21.7%
53 8.1% 11.5* 14 9% 183* 21.7*
3 19.3 192 150 18.8 18.7 21.7%
10.1 8.1 11.5% 14.9% 18.3% 21.7*
10 33.6 33.3 331 327 324 32.1
16.8 131 11.3 14.9% 18.3* 217%
25 519 515 511 50.6 560 496
254 19.6 166 15.1 18 3% 21.7%
50 72.6 719 714 70.7 699 693
35.1 26.8 227 206 19.1 17.6
75 8B4 87.7 87.0 86.1 85.1 844
426 325 273 248 229 212
100 101.8 10609 100.1 99.1 98.0 97.1
48.8 37.1 312 283 262 24.1
125 1136 1126 1117 110.5 1093 1084
54.6 41.2 346 314 290 267
150 1242 1231 1222 1209 1196 118.5
596 450 379 34.2 316 291
175 1334 132.8 1318 1304 1290 1279
64.0 48.3 40.6 367 339 312
200 143.1 141.8 1408 1393 137.7 136.5
680 51.7 43.3 39.1 36.1 332

Table 6. Minimum height for single FM antenna compliance with general
population/uncontrolled exposure limits. The above numbers apply to single FM antennas for
which the base of the supporting tower is at approximately the same level or higher than the
surrounding terrain. For each entry, the higher number represents a "worst case" assuming a
dipole-type element in the antenna array. The lower number for each eniry represenis a
typical "best case" achievable using modern, commercially-available antennas. For
intermediate combinations of power or number of elements interpolation is acceptable, as
explained in the text. See text for explanation of entries with "*" symbol.
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Fignre 6. Predicted "worst case" power density (@ 2 m above ground) for 10 m anterma height.




Normalized Power Density (#W/cm?2)/kW

Radiation Center Above Ground = 20 meters
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Figure 7. Predicted "worst case" power density (@ 2 m above ground) for 20 m antenna height.




Normalized Power Density (g W/cm?y/kW
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Figure 8. Predicted "worst case” power density (@ 2 m above ground) for 30 m antenna height.



Normalized Power Density (pW/cm2)/kW

Radiation Center Above Ground = 40 meters
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Figure 9. Predicted "worst case” power density (@ 2 m above ground) for 40 m antenna heighi.



Normalized Power Density (#W/crm2/kW
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Figure 10. Predicted "worst case” power density (@ 2 m above ground) for 50 m antenna height.
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Figure 11. Predicted "worst case" power density (@ 2 m above ground) for 60 m antenna height.




Normalized Power Density (#W/cm?)/kW

Radiation Center Above Ground = 70 meters
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Figure 12. Predicted "worst case” power density (@ 2 m above ground) for 70 m antenna height.
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Figure 13. Predicted "worst case" power density (@ 2 m above ground) for 80 m antenna height.
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Radiation Center Above Ground = 90 meters
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Figure 14. Predicted "worst case" power density (@ 2 m above ground) for 90 m antenna height.
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Figure 15. Predicted "worst case" power density (@ 2 m above ground) for 100 m antenna height.



" SECTION 3
“Television Broadcast Stations . -

Antennas used for television broadcasting usually consist of an array of radiating
elements mounted on a tower. In comparison to elements used for FM antennas, the elements
used for television broadcasting are generally of a more complex design and radiate less
energy downward than many FM antennas. Television broadcast antennas are also often
mounted on higher towers than those used for FM radio broadcasting.

The computer model developed by the EPA for FM radio broadcast antenmas,
discussed previously, was not applied to television broadcast antennas due to the
unavailability of complete veriical radiation patterns for these antennas. However, the EPA
did develop an allernative approach for analyzing (elevision antenna systems based on
available information. It should be noted that this model will have to be modified in the
future if it is to be applied to digital television systems expected to be developed over the
next several years.

For VHF-TV antennas, the EPA reported that the most commanly used type of
radiating element appeared to be the "bat wing" type. For purposes of preliminary evaluation
it can be assamed that all VHF-TV clements are of this design. Data obtained by EPA
indicated that antennas using batwing elements may radiate approximately 20% as much in
the downward direction as in the main beam in terms of refative field stwength, Therefore, the
relative field factor, F (discussed in Section 2 of Bulletin 65), in the downward direction
could be assumed to be on the order of 0.2.

Although detailed modeling was not performed, the EPA used typical values of
relative field strength directly beneath the antenna, ie., the shortest distance to ground, to
arrive at its prediction model for ground-level fields due to VHF-TV antenna systems. For
directions other than straight down, greater distances from the antenna would be involved,

% “The use of a relative field factor (F) allows a more accurate prediction for power density. If the relative
field factor is not known, a value of 1.0 could be assumed for a very conservative, worst-case approximation.
The 20% level assumed by EPA for VHF-TV antennas in the downward direction s an average value and would
not necessazily apply in all cases. However, a value of 1.0 in the downward direction is unlikely for TV
antennas. A 1.0 value for the field factor is more appropriate for evaluating main-beam exposure,
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1esuiting in lower predicted fields at ground level. The EPA developed the following general
equation to predict fields at the base of television broadcast towers.

¢ @SOL6AI00) () [04ERP, + ERE,]
4 R?

1)

where:
S = power density in microwatis/sq. cm (#W/em®)
F = relative ficld factor in the downward direction of interest {-60° to -90° clevation)
ERP, = total peak visual ERP in watts®
ERP, = total aural ERP in walis ‘
R = distance from ground (or @ 2m above ground) fo center of radiation in meters

In Equation (1) the value of 2.56 is the ground-reflection factor discossed in Section 2
of Bulletin 65. The value of 1.64 is the gain of a half-wave dipole relative to an isotropic
radiator, also as discussed in Section 2. The factor of 0.4 converts peak visual ERP to an
RMS value which is more realistic with regard to practical conditions of video transmission.
The factor of 100 in the equation is a conversion factor. For convenience Equation (1) can be
simplified to the following expression (same units as above):

5. 334 (F*) [04ERP, + ERP ]
R2

)

If the relative field factors, F, (detived from the relative power gain) are known from
an antenna’s vertical radiation pattern, Equations (1) and (2) can be used to arrive at
predictions of ground-level power density that are much more accurate than would be the case
by using a worst-case estimate of 1.0 for F. For VHF-TV antennas the value of 0.2 for F can
generally be assnmed. However, it should be kept in mind that this value generally represents
an average and may not necessarily apply in all cases and in all directions.

The following equation, Equation (3), derived from Equations (1) and {2) can be used
to predict the minimum antenna height necessary to bring a television station below a given
power density level anywhere on the ground:

® The values for ERP in this equation are fofal ERP. Therefore, although most television antennas transmit
in the horizontal polarization, if a cireularly-polarized antenna should be used the contributions from both
horizoatal and vertical polarizations must be included.
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MAH = \J 33.4 (F%) [0.4SERPV + ERP} (3

where: MAH = minimum antenna height {(ground to center of radiation) necessary to
reduce groand-level RF fields below & given power density, 5, (units same
as Equation 1).

Eguations (1) - (3) can be used for both VHF and UHF television antennas. However,
for UHF antennas, the EPA model used different typical values of F, the relative field factor
in the downward direction. It is reasonable to expect generally smaller F values for UHF
antennas than from VHF antennas. UHF antennas have very high gain in the main beam
which means that a higher proportion of the transmitted energy is concentrated there rather
than radiated downward or in other directions. Although EPA was not able to obtain relative
field data from antenna manufacturers’ literature, an alternative prediction method was
developed based on field data and discussions with one major manufecturer. The
manufacturer’s engineers stated that typical values of F for UHF antennas are about 10%, and
some more cxpensive antennas have an F of about 5% for downward radiation. These values
agreed well with measurements made by the EPA in field stadies beneath UHF antennas.

Equation {3) was used to prepare Tables 7 - 12 in this section. These tables show
minimum "worst case” distances from single VHF or UHF television antennas required for
compliance with the FCC’s MPE limits.'" Individual tables specify various combinations of
visual and aural power and show distances for compliance with either general
population/funcontrolled limits or occupational/controtled limits, with or without the
assumption of surface reflection.’!  For intermediate values of visual or aural power an
applicant may inferpolate between values given in the tables, or, alternatively, use the value
given for the next highest level of visnal and/or aural power. As indicated previously, tetal
ERP must be used.,

When F, the relative field factor, is known, Equation (3) above can be used to
calculate minimum antenna height for compliance with a specified limit. However, if F is not
known, the values given in these tables can be used (which assume a value of 1.0 for F) as a
worst-case estimate for ground-level exposure. However, these values will be very

0 Note that for VHE-TV freguencics the MPE Emits ars 200 yW/em? (general population/uncontretled) and
1000 sWiem® {occupational/conirolled). For UHF-TV frequencies the MPE limits vary with frequency (see
Appendix A to Bulletin 65 for details).

' Surface reflection will result in higher predicted vaiues (see Section 2 of Bulictin 65).
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conservative, as discussed previously. Tables using field factors less than 1.0, such as 02 or
0.1, could also be constructed and may be included in future revisions of this supplement.

Using Tables 7 - 12 for estimating mimimum antenna height can be useful in cases
where the supporting tower is relatively short and there may be a greater contribution to
ground-leve! field strength from the lower part of the antenna, For main-beam exposure,
where the field factor, F, may be closer to 1.0, the values in these tables are likely to be
provide more realistic predictions of exposure at a given distance. This type of analysis may
be required when nearby occupied structures or rooftops are in the path of the antenna’s main
beam. In such cases it may or may not be reasonable to include the surface reflection factor
in equation (3). For that reason the values in tables labeled "No Reflection" were calculated
without the reflection factor of 2.56 shown in Equation (1) and included in Equation (3).
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Table 7. Distances for Single VHF-TV Antenna Compliance with FCC-Limits (see text)
(relative field Factor = 1, assumes no surface reflection)

Max. . Aural Power (% of Max. Visual Power)
Visual
“ERP s | o ] oes | s | N
(W) . Meters from Center of Radiation (m)
5 121 12.8 13.1 134 14.0 142
54 57 59 60 6.3 64
25 27.1 286 263 300 3L3 38
2.1 12,8 13.1 134 140 142
50 383 404 414 424 442 450
171 18.1 18.5 189 198 201
75 46.9 49.5 307 519 342 35.1
21.0 22.1 227 232 242 2456
100 54.2 1 58.5 599 62.6 636
242 25.5 26.2 26.8 28.0 284
125 60.6 63.9 654 67.0 700 71.1
27.1 28.6 293 300 313 318
150 66.4 70.0 717 734 6.6 179
2.9 313 321 32.8 43 48
175 7.7 75.6 T4 79.3 82.8 84.1
321 338 346 354 370 376
200 76.6 80.8 328 847 88.5 900
343 36.1 370 379 39.6 402
225 81.3 85.7 8738 89.9 939 954
364 38.3 B3 40.2 420 2.9
250 85.7 90.3 92.5 947 989 1006
383 40.4 414 424 442 450
275 89.9 94.7 97.1 99.3 103.8 1055
40.2 42.4 434 44.4 46.4 472
300 93.9 98.9 1014 1038 1084 110.2
42.0 44.2 453 464 48.5 49.3
316 96.3 1015 1040 106.5 1112 113.1
43.1 454 46.5 47.6 49.7 506
OTES:

1. The top number indicates the helght requirement for compliance with general population/uncontrolled limits.
The bottorn number indicates the height required for compliance with occupaticnal/controlled limits.

2. For interrnediate values interpolate between tabulated numbers or use equation (3}

3. The above values assume total visual ERP. Transmitting facilities using circularly polarized antennas must
include sum of ERP in both horizontal and vestical polarizations.
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Tabie 8. Distances for Single VHE-TV Antenna Complance with FCC-Limits (see text)
' (relitive field factor = 1, assumes surface reflection)

Max. : © - Aural Power (% of Max. Visuat Power)
Visuat
ERP s | ow | s | s | o | 2
kW) . ' Meters from Center of Radiation (i) o
5 194 204 209 214 224 2238
8.7 9.1 9.4 56 100 1062
25 434 457 46.8 479 501 5069
194 20,4 200 214 224 228
50 61.3 64.6 66.2 67.8 70.8 720
274 289 29.6 303 317 322
75 751 9.1 811 83.0 86.7 88.1
. 336 354 363 37.1 388 304
100 867 914 03.6 959 100.1 101.8
38.8 409 419 429 44 8 45.5
125 96.9 102.2 104.7 1072 1119 113.8
434 45,7 46 8 479 5041 509
150 1062 1119 1147 1174 1226 1246
475 50.1 513 525 54.8 551
175 114.7 1209 1239 1268 1324 134.6
513 54.1 554 567 592 60.2
200 122.6 1282 1324 1356 1416 1439
54.8 57.8 59.2 60.6 63.3 644
228 130.1 137.1 140.5 1438 150.2 152.7
58.2 613 028 64.3 67.2 683
250 137.1 144.5 148.4 1519 158.6 161.2
61.3 64.6 66.2 67.8 70.8 720
275 143.8 1516 1553 1590 1660 168.8
643 61,8 695 1.1 74.2 755
300 150.2 1583 1622 166.0 1734 1763
672 70.8 725 74.2 715 788
316 £54.1 1625 166.5 1704 178.0 180.9
68.9 727 44 76.2 79.6 80.9
NOTES:

1. The top number indicates the height requirement for compliance with general population/uncontrolled limits.
The bottom number indicates the height required for compliance with occapational/controlled limits.

2. For intermediate values interpolate between tfabulated numbers or use equation (3).

3. The above valucs assume total visual ERP. Transmitiing facilities using cirenfarly polarized antennas must
include sum of ERP in both horizontal and vertical polarizations,
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Table 9. Distances for Single UHF-TV Antenna Compliance with FCC-Limits (see text)
" (aural power = 109% VERP; relative field factor = 1; assumes surface reflection)

‘Peak Visual ERP (kW) _
-Channel -
Range 20 | so0 | o0 | 2000 | so0 | a0 | s000
B Meters from Center of Radiation (m) o
14 - 17 115.5 1633 2309 3265 399.9 4618 5163
51.6 730 1033 1460 1789 2065 2309
18- 21 112.6 1593 2252 3185 390.1 4504 503.6
503 71.2 100.7 1424 174.5 2014 2252
22 -25 1100 1555 2199 3110 3810 4399 491.8
492 £9.6 984 1394 1704 1967 2199
26 - 29 107.5 1520 2150 3041 3724 430.0 480.8
48.1 68.0 96.2 1360 166.6 1923 2150
30 - 33 H30 1457 206.1 291.5 357.0 4122 4608
47.1 66.5 94.1 133.1 163.0 188.2 2104
34-37 103.0 1457 206.1 2915 357.0 4122 460.8
46.1 65.2 922 1303 159.6 1843 2061
38 - 41 1010 1429 2020 2857 3499 4040 4517
452 639 903 1278 1565 180.7 2020
42-45 99.1 140.1 1982 280.3 3433 3964 443.1
44.3 627 88.6 1253 153.5 1773 198.2
46 - 49 97.3 1376 194.6 2751 3370 389.1 4350
435 61.5 870 123.1 150.7 1740 194.6
50 - 353 95.6 135.1 191.1 2703 3310 3822 4274
427 604 B5.5 1214 148.0 1709 191.1
54 - 57 939 132.8 1879 265.7 325.4 3787 420.1
42.0 594 84.0 1209 145.5 1680 187.9
58 -61 924 130.7 184.8 2613 3200 3605 4132
413 584 82.6 118.8 1431 165.3 184.8
62 - 65 909 1286 181.8 2571 3149 3636 406.6
40.7 57.5 813 1169 1408 1626 181.8
66 - 69 895 126.6 179.0 2532 310.1 31580 4003
400 56.6 80.1 1150 138.7 160.1 1790
NOTES:

1. The top number indicates the height requirement for compliance with general population/uncontrolled limits.
The bottom number indicates the heipht required for complinnce with occupational/controiled limits,

2. For intermediate valies interpolate between tabulsted numbers or use equation (3}.

3. The above values assuine total visual ERP, Transmitting facilitics using circalarly polarized antennas must
include sum of ERP in both horizontal and vertical polarizations.
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Table 10. Distances for Single UHF-TV Antennz Compliance with FCC-Limits (see text)
' (anral Power = 10% VERP, relative field factor = 1, assumes no surface refiection)

Peak Visual ERP (kW)
Channel
Range 250 ] 500 ‘ 1000 | 2000 ] 3000 | 4000 | 5000
Meiters from Ceater of Radiation (m) '
1417 722 1020 144.3 204.1 250.0 288.6 3227
323 456 64.5 513 F11.8 1291 1443 |
18 - 21 04 99.5 140.8 199.1 243.8 2815 3148
315 44,5 630 89.0 109.0 125.9 140.8
22 -25 68.7 972 1375 1944 238.1 2149 3074
301 43.5 615 86.9 106.5 1230 137.5
26-29 67.2 95.0 134.4 190.1 2328 268.5 3005
301 425 60.1 850 1041 1202 1344
30 - 33 - 65.8 93.0 131.5 1B6.0 2778 2630 204.1
294 41.6 588 832 101.9 1176 131.5
34 -37 644 91.1 1288 1822 223.1 2576 2880
28.8 40.7 57.6 815 99.8 1152 128.8
38 - 41 63.1 89.3 126.3 1786 2187 2523 2823
282 199 36.5 759 97.8 112.9 1260.3
42 - 45 619 87.6 123.9 1752 2145 2477 2170
210 39.2 554 783 959 1108 1239
40 - 49 60.8 86.0 1216 1720 210.6 2432 27119
272 38.5 544 769 94.2 1088 1216
50 - 53 557 84.5 119.5 1689 2069 2389 267.1
26.7 37.8 534 75.6 92.5 1068 119.5
54 - 57 58.7 830 1174 166.1 203.4 2348 262.5
263 371 52.5 743 91.0 1050 1174
58 - 61 57.7 B8E7 1155 163.3 2000 2310 2582
25.8 36.5 516 730 89.5 1033 115.5
62 - 65 56.8 8.4 1136 160.7 196.8 2273 254.1
254 359 508 119 880 101.6 1136
66 - 69 56.8 B0.4 i136 160.7 165.8 22713 254.1
250 354 500 708 £6.7 100.1 1119
OTES:

1. The top number indicates the height requirement for compliance with gencral population/uncontrelled limits.
The bottom number indicates the height required for compliance with occupational/controlled limits,

2. For intermediate values interpolate between tabulated numbers or use equation (3).

3. The above values assume total visual ERP. Transmitting facilities using circularly polarized antennas must
include sum of ERP in bath horizontal and vertical polarizations,
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Table 11, Distances for Single UHF-TV Antenna Compliance with FCC-Limits {see text)
' (aural power = 22% VERP, relative field factor = 1, asssmes surface reflection)
Channel ' Pesk Visual ERP (kW) :
Range
RN | 000 | w00 | 4000 ] 5000
Melets from Ceater of Radiation (m) '
14 - 17 1286 1818 257.1 3636 4453 5142 5749
515 81.3 1150 1626 1992 2300 2571
18 -21 1254 1773 250.8 354.7 434.4 5016 5608
5641 79.3 112.2 1586 1943 2243 250.8
22 -25 1225 1732 24458 3464 4242 485.8 5476
54.8 77.5 109.5 1549 189.7 218.1 2449
26 - 29 1197 169.3 2304 33886 4147 4789 5354
53.5 757 107.1 1514 1B5.5 2142 2394
3033 1172 1657 2343 3314 4058 468.6 5239
524 74.1 1048 1482 1815 2006 2343
34-37 112.5 159.1 2250 381 389.6 4499 5030
51.3 726 102.6 1451 1778 2053 2295
38 -41 1125 159.1 2250 318.1 3896 4499 503.0
503 711 100.6 1423 174.3 2012 2250
42-45 1103 156.1 2207 3121 3822 4414 4935
494 69.8 087 1396 1709 1974 2207
46 - 40 1083 1532 21673 3064 3752 4333 434 4
484 68.5 269 1370 167.8 193.8 216.7
50 - 53 1064 1505 2128 3010 368.6 4256 4759
476 67.3 952 134.6 1649 1904 2128
54 - 57 1046 1479 2092 2959 362.3 4184 467.8
46.8 66,2 936 1323 1620 1871 2092
58 - 61 102.9 1455 2058 2910 3564 4115 4601
46.0 65.1 920 130.1 1594 1840 205.8
62 - 65 101.2 1432 202.5 2863 350.7 4049 4527
453 64.0 80.5 128.1 1568 181.1 2025
66 - 69 99.7 1410 199.3 2819 345.3 2987 4457
44.6 63.0 £9.1 126.1 1544 1783 1993
NOTES:

1. The top number indicates the height requitement for compliance with general population/uncontrolled limits,
The bottem number indicates the height required for compliance with occupmtional/controiled limits,

2. For intermediate values interpolate between tabulated numbers or use equation (3).

3. The above values assume total vissal ERP. Transmitiing facilities using circularly polarized antennas roust
include sum of ERP in both horizontal and vertical polarizations.
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Table 12. Distances for Single URF-TV Antenna Compliance with FCC-Limits (see text)
* (anral power = 22% VERP, relative field factor = 1, assumes no surface reflection)

. " Peak Visual ERP (kW) _
Channel
Range 20 | 50 | o0 | 2000 | 000 | acoo | so00
' L . ' Meters from Ce_n_te:r of Radiation (m)
14-17 804 1136 160.7 2273 27183 214 3593
359 50.8 9 1016 1245 1437 160.7
18 - 21 784 1108 156.8 2217 2715 3135 3505
5.1 496 70.1 99.1 1214 1402 156.8
22-25 76.5 108.2 153.1 2165 265.1 306.1 3423
542 - 484 68.5 96.8 1186 1369 1534
26 - 29 74.8 1058 149.6 2116 2592 2993 3346
33.5 473 669 94.6 1159 1335 | 1496
30 - 33 132 1036 146.4 2071 253.6 2929 3274
327 463 65.5 926 1134 1310 146.4
34-3 7L 1014 143.4 2028 2484 2869 3207
321 454 64.1 90.7 111 1283 1434
38 - 41 703 99.4 1406 1988 243.5 2812 3144
314 445 629 889 1089 125.8 1406
42-45 59.0 97,5 1379 195.1 2389 2759 3084
: 30.3 428 60.6 85.6 1049 1233 1379
46 - 49 677 95.7 1355 1915 234.5 2708 3028
303 428 606 85,6 1049 121.1 1354
50- 53 66.5 94.1 1330 188.1 2304 2660 2074
291 42.1 595 84.1 1030 1190 1338
54 - 57 654 925 130.8 184.9 226.5 2615 2024
29.2 414 585 827 101.3 1169 130.8
58 - 61 643 90.9 1286 1819 222.7 2572 2875
2838 40.7 575 81.3 996 1150 128.6
62-65 633 89.5 1265 1790 219.2 253.1 2830
283 40.0 56.6 80.0 9.0 1132 1265
66 - 69 623 88.1 1246 1762 215.8 2492 2786
279 39.4 55.7 788 96.5 1114 1246
NOTES:

1. The top number indicates the height tequirement for compliance with general populationfancontrolled limits.
The bottom number indicates the height required for compliance with occupational/controlled lmits,

2. For intermediate values interpolate between tabulated numbers or use equation (3}).

3. 'The above values assume total visual ERP. Transmitting facilities using circularly polarized antennas must
include sutn of ERP in both horizontal and vertical polarizations.

38



