
CHEYENNE PROPAGATION
COMPANY

TRANSMITTER SITES AT 9440 ABOVE SEA LEVEL

November2, 2004

Br2udaGoodrich
IKICFM, KKMG & KSPZ-FM
6805 Corporate Drive- Suite 130
ColoradoSprings,CO 80919

Re: Radio FrequencySafetyPlan - Cheyenne Mountain, Colorado

DearBrenda:

Enclosedis a Radio Frequency Safety Plan dated July20, 2004, which was prepared by Jay
.IacobsmeyerofPericleCommunicationsCompany. This report was preparedto helpensurethe
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RadioFrequency Safety Plan
Cheyenne Mountain, Colorado

Executive Summaty

Exposureto high levelsof radio frequencyenergycan beharmful. CheyenneMountain is
an antenna sitewith many high-power transmittersand harmfulexposureis possible if
precautionsare not taken. To help ensureyour safety, we have preparedthis radio
frequencysafetyplan. Pleasereadthe plan in its entirety andfollow its recommendations.

Everyoneon the site should follow these guidelines:

• All personnel enteringthe site mustbe authorized
• Obeyall postedsigns
• Assumeall antennasare active unlessprovenotherwise
• Before working on an antenna,notify the owneranddisablethe transmitter
• Use aradio frequency(RF) personalmonitorwhen workingnearantennas
• Neveroperatetransmitters without shields

Radio frequency power densitiesat ground level on Cheyenne Mountainare measured
regularly andat the time of this writing are well below the FCC limit for occupational
exposure. Power densitiesabove ground can be much higher. For this reason,tower
climbersshouldrequestpowerreductionsfrom high-powertenantsandcarry RF personal
monitorswhen climbing towers.

Pleasereferquestionsto the sitemanager,Mr. Mel Raub, (719) 338-4650.

1.0 Introduction

CheyenneMountain is a privately-owned antennafarm with approximately40 radio
towers. CheyenneMountainis locatedroughly six miles southwestof downtownColorado
Springsat anelevation of 9,440 feet abovesea level. Geographicalcoordinatesfor the
approximatecenterof the site are380 44’ 43” N, 1040 51’ 41” W (NAD 83). The 44-acre
site ishometo twelvetelevisionstations andseventeenFM broadcaststations.

2.0 RF Human Exposure Standards ______________________________________

The possiblehealtheffects associatedwith exposureto radio frequencyfields have been
studiedfor more thanhalf a century. The only establishedadverseeffect is heatingof
body tissue. To protect the public from harmful exposure,the FCC requires that its
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licenseescomply with its publishedradio frequency exposurestandards,found in Parts
1.1307 through 1.1310of Title 47 of the Code ofFederalRegulations[51.FCC exposure
limits are basedon voluntary standards publishedby the American National Standards
Institute (ANSI) and the National Council on Radiation Protection andMeasurement
(NCRP).

The term radio frequencyradiation is often usedto describethe fields emitted by radio
antennas,but we must distinguish betweenthe non-ionizing radiation from radio waves
and the ionizing radiation from much higher frequencysourcessuch as X-rays. It is
physically impossiblefor radio frequencysourcesto cause ionizationin the humanbody.
Consequently,thereis no similarity betweenthe biological effectsof ionizing radiation (X-
rays)and non-ionizingradiation (radio waves).

We must also distinguishradio frequencyfields from extremelylow frequency(ELF)
fields such as those associatedwith 60 Hz powerlines. ELF fields do not readily radiate
from their sourceandare anentirely different phenomenon.

FCC rules apply different standardsfor occupational,or controlled environmentsand
general population,or uncontrolled environments. The definitions of controlled and
uncontrolled environmentsare asfollows j5]:

ControlledEnvironment- “Occupational/controlledlimits applyin situationsin which personsareexposedas
a consequenceof their employmentprovidedthosepersonsarefully awareof thepotentialfor exposureand
canexercisecontrol overtheir exposure.Limits for occupational/controlledexposurealsoapply in situations
when an individual is transientthrougha locationwhereoccupational/controlledlimits applyprovidedheor

sheis made awareof thepotential for exposure.

UncontrolledEnvironment- “Generalpopulation/uncontrolled exposuresapply in situationsin which the
generalpublic maybeexposed,or in which personsthatareexposedas aconsequenceof their employment
may notbe fully awareof the potential for exposureor cannot exercisecontrol overtheirexposure.

By virtue of its rural location, CheyenneMountain is a controlled environmentand the
occupationallimit applies. For controlled environments,the FCC sets a standardof
1 milliwattlcm2 in the VHF band(30-300MHz). In the lower UHF band(300 MHz - 1.5

GHz), the FCC standardis a function of frequencyand is given by the expressionfl300
milliwatts/cm2, wheref is the frequencyin MHz. In the FM and televisionbroadcast
bands,the generalpopulationlimit is exactly a factor of five below the occupationallimit.
The FCC exposurestandardsareplotted as functionsof frequencyin Figure 1.

The humanbody doesnot react to high power densitiesinstantaneouslyand short-term
exposureto levels exceedingFCCpowerdensitylimits does notnecessarilyexceedthe FCC
exposurelimits. The FCC limits are for whole-bodyexposure averagedovera period of 6
minutes forcontrolled environmentsand 30 minutes for uncontrolled environments[1],
[2], [5]. For example, if a radio technician is exposedto a power density of 0.5
milliwatts/cm2 for aperiod of 4 minutesand thenentersa field of 1 .5 milliwatts/cm2 for a
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period of 2 minutes, the averageexposurein the six minute periodis 0.83 milliwatts/cm2

which is below the FCClimit for controlledenvironments.
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Figure 1 - FCCExposureStandards
(Plane waveequivalentB-field powerdensity values)

Although other Federal agenciespublish RF exposurestandards(e.g., OSHA), the
governingstandardfor communications sitesis theFCC standard. The FCC hasprepared
an easy-to-read publicationexplaining its RF exposure policyf61. This publication is
available fromthe FCC web site at www.fcc.gov.

3.0 Ensuring Compliance with FCC Exposure Um~ts ________________________

If the radio site has a single transmitter, one canensure complianceby comparing the
predictedpowerdensity with the FCC standardfor the transmitterfrequency. Whenthe
site hasmultiple transmittersoperating overa widerangeof frequencies,it becomesmore
difficult to ensurecompliance. Forexample,if a tower has apagingantennaat 929 MHz
andan FM broadcastantennaat 99.9MHz, which standarddo we apply, 3.1 mW/cm2 or
1.0 mW/cm2?

In thesesituations,the FCC directs that a fraction of the standardbe computedfor each
source. If the sum of the fractions is less than 1.0, the site is in compliance.
Mathematically,this requirementis statedas
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M

Q I~1~ SFCi~i = 1.0 (1)

whereM the numberof radiating antennasat the site, ~ theaveragepowerdensity

from antennai,f the operating frequencyof antenna i, and SFCC(fi) the FCC

power densitystandardat frequencyf~.

On congested sites,a non-compliancecondition may be causedby numeroustransmitters
belonging to many different licensees.The FCC recognizes thatit may be impractical to
assignresponsibilityto every transmittercontributing to the measured powerdensity, so
the Commissionemploysa 5% rule in thesesituations. In other words,only thosestations
that contribute5% or more of the applicable exposurestandardare responsible for
correctingthe problem. Thisrule is reproducedbelow from 47 CFR l.1307(b)(3)(Oct. 1,
2003):

“(3) In general,when theguidelinesspecifiedin Sec.1,1310are exceeded inan accessiblearea
due to the emissions from multiple fixedtransmitters,actionsnecessaryto bring the area into
complianceare thesharedresponsibilityof all licenseeswhosetransmittersproduce,at the areain
question,power densitylevelsthat exceed5% of the power density exposure limitapplicableto their
particular transmitter or fieldstrengthlevels that, when squared,exceed5% of the squareof the
electric or magnetic fieldstrength.”

4.0 Procedures

The site owner, CheyennePropagationCompany, has designatedthe site a controlled

environment. To ensure that all personnel who travel to the site meet the FCC
requirements for a controlled environment, the following restrictionsand proceduresare
in place:

The site is not accessible to the public. The site is 9.5 miles from Colorado
Springs on a dirt road. The final 3.6 miles are behind a locked gate. There are no
dwellings within several miles of the site.

All personnelare warned of the potential radio frequency hazards. There is only
one way to enter the site. All personnel who enter the site are greeted by the sign
shown in Figure 2.

~ The site is measuredregularly. The site ismeasuredat ground level on a regular
basis to ensurecompliancewith FCC rules. Thoseareasat groundlevel wherethe
powerdensity exceedsthe FCC limit for controlled environmentareclearly marked
with ANSI standardwarning signs. The only locations in this categoryare guy
anchors.
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• Power reduction plansare in place. Power reduction plans are in place for most
towers on the site. These plans specify the contributing broadcaststations and the
reducedpowerlevel required at elevationson the tower. All tenantsare required

to makethe appropriatepower reductionswhen requested.The site manager,Mr.

Mel Rauh, (719) 338-4650, is available for guidance andassistanceon power

reduction.

Figure 2 - WarningSign at Entrance toSite

Controlledenvironmentexposurelimits apply toCheyenneMountain because personnelare

exposedas a consequenceof their employment, they have beenmadefully awareof the

potential forexposure,and they can exercisecontrol overtheir exposure.1

Thosetowerswhere levels may exceedthe occupationalexposurelimit should bemarkedat

their base withan ANSI standardwarning sign, similar to the one shown in Figure 3.

Tenantsare responsiblefor properly markingtheir own towers.

Tower climbers should carry RF personalmonitors (e.g., NardalertTM) to verify that

transmitterpowershave beenreducedto safelevels beforeworking in the vicinity of high

power transmitantennas.

t5eeFCC publication OET-65, edition 97-01, August1997 for furtherguidance.Specifically, the followingparagraphfrom

OET-65applies toCheyenneMountain:

‘There maybe Situationswhere RF levelsmayexceedtheMPE limits for the general public in remote areas, such as mountain
tops, thatcouldconceivablybe accessiblebut are not likely tovisited by the public. In suchcases,common senseshoulddictate
how complianceis to be achieved. If the areaof concernis properlymarkedby appropriate warning signs,fencingortheerection
of permanentbarriers maynot be necessary.”

WARNING!

AUTHORIZED PERSONNEL ONLY
Some locations on this radio site have electromagnetic field
strength levels exceeding ANSI standards for human exposure.
Hazardous regions are marked with the following symbol:

(cc.)))

Field strength levels above ground may be significantly higher than at the
surface. The entire site is a controlled environment per ANSI ~95.1-1 992.
Obey all warning signs. Refer questions to Mr. Mel Rauh, (719) 338-4650.

CHEYENNE MOUNTAIN RF SAFETY PLAN 5



Figure 3 - SampleWarningSign (Courtesyof Richard Tell Associates, Inc.)
(Available from Tessco, Narda, and Holaday)

Powerdensitiesoriginatingfrom towers otherthanthe oneclimbedmaybe higher than the
occupationallimit. For this reason,tower climbersshouldcheckwith the sitemanagerand
consult the appropriatepowerreductionplan before climbing any tower on the site.

Tower crews mustbe approvedby the site owner before they are allowedto work on the

site. Check with Mr. Sam Wells, (719) 576-4424 for a list of approved tower rigging

companiesfor CheyenneMountain.

5.0 Measurements

Radio frequencypowerdensitiesare measured regularlyon Cheyenne Mountain.The most

recent survey was accomplishedon June 15, 2004. Measurementsare conducted in

accordancewith the guidelinespublishedin ANSI C95.3-2002[3] andFCC Bulletin OFT-

65 121. The June 15, 2004 survey was accomplishedwith the test equipment listedin

Table I.

2
ACAUTION

On this tower:
Radio frequency fields near some
antennas may exceed FCC rules
for human exposure.
Personnel climbing this tower should be
trained for working in radio frequency
environments and use a personal RF
monitor if working near active antennas.
In accordalee witS Pederal communicasonscomms~onrules on r a
trequencyemrsaons47CFR 1 1507tb)
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Table 1 - Test Equipment Used in Survey
Serial Number

B-0053

B-0053

Electromagneticfields on the site are a complex combination of signals from several

sources. Reflectionsfrom the ground,buildings, towers, andguy wires createstanding

waveswith wide spatial variations. Moving the probea distanceof a few inchescan result

in significant measured variation.The FCC standardis a whole body averageexposure

standard,sothe measurements mustbe takenover a volume comparableto that occupiedby

a standingadult. TheW&G probe and meterrecord field strength aspercentof the FCC

controlled environment standard.The W&G meteralso performs an automaticaverageas

the user sweepsthe volume of interest. To perform a spatial averagewith the W&G

meter, we use the zig-zag methodshown in Figure 4.

2m

im

Figure 4 - Zig-zag methodfor automaticspatialaveraging

Measurementsare always taken at least 20 cm from reflecting objects in accordancewith

ANSI C95.3-2002. Magnetic field probestend to exhibit falsereadingsabove300 MHz.

Becausesourceson CheyenneMountain includeboth VHF andUHF transmitters,we do not

use a magneticfield probe.

During the last survey, we measuredthe 71 locations shownon the map of Figure 5. The

correspondingmeasurementvaluesare found in the Appendix to this report.

CHEYENNE MOUNTAIN PFSAFETY PLAN 7



Stateof Colorado
520

Rnnacle•

Sprint Bldg.

@66
El Paso County
56

y True North

58T

x

62

KKFM
~~0

56

Original AntennaSiteBoundary(notpropertyline)

KKLI
640

•KSKX
63

61

59
60

0 ~00 200

51

KRCC KILO
210
22 @23

19 204 50 25

KSPZ/KVUU

KKTV-TV 46
4936650 2647~..~—KOAA

27 ~4b

44 2945
16 3066 ~ • Sprint BWG ~~40 ~ KRDO FMITV

70
KCCYIKKMG/KKCS/ io14’~ 33

KBIQ/KGFT/KTLF 17 ~~~~3932
71 .111 2 Hams0 16 12~3~g5 KXRM-TV

KCME/KYZX 4

AT&T Wireless

Figure 5 - MeasurementLocations(See Appendix for Measurement Values)

0

m
z
z
m

0
C
z
-A

z

-n

11

z



All measurementsare below the occupationalexposurelimit, exceptfor the northeastand
southeastguy anchorsfor the KILO-FM tower (#48,#50). Theselocationsare clearly
markedwith warning signsandmeasured levelsbeyond two feet from the anchors are
below the occupational limit. The anchorsare out-of-the-way and do not create an
impedimentto work normallyperformedon the mountain.

6.0 Contact Information __________________________________________________

Site Mana~er

:

Mel Raub mel@cm9440.com

Consultine Engineer

:

Jay M.Jacobsmeyer,P.E. jacobsmeyer@pericle.com

(719) 338-4650

(719)548-1040

Business Manaper

:

SamWells, CPA wellscpa@cm9440.com (719) 576-4424

Address: CheyennePropagationCompany
830 TenderfootHill Road, Suite200
ColoradoSprings,CO 80906

7.0 Refet~nces

[11ANSI C95.1-1999, “Safety levels with respectto humanexposureto radio frequency
electromagnetic fields, 3 kHz to 300 GHz.”

[21 OETBulletin No. 65, FCC, Evaluating compliance with FCC guidelinesfor human
exposure to radiofrequency electromagnetic fields,” Edition 97-0 1, August 1997.

[31 ANSI C95.3-2002, “Recommended practice for the measurement of hazardous
electromagnetic fields- RFand microwave.”

[41 ANSI C95.2-1981, “American National Standardradio frequencyradiation hazard
warning symbol.”

[51Code of Federal Regulation,Title 47, Parts 1.1307 - 1.1310,October1, 2003.

[61 FCC OFTBulletin 56, 4th Ed., Ouestions andAnswers aboutBiological Effects and
PotentialHazardsof RadiofrequencvElectromauneticFields, August, 1999.
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8.0 Engineer’sStatement

CheyenneMountain

ColoradoSprings,CO

This RF Safety Plan addresses electromagnetic radiation in the band 300 kHz - 300 GHz.
Fields from extremely low frequency (ELF) sources, such as those emitted by 60 Hz
electrical distribution lines, werenot modeled. Also, induced andcontactradiofrequency
currentswere notmeasuredor modeled.

Tower climbersshould carry portable power densitymeters (e.g., NardalertTM) to verify
that transmitterpowershavebeen reducedto safelevelsbefore working in the vicinity of
high powertransmitantennas.

Measurementswereconducted accordingto proceduresdescribedin ANSI StandardC95.3-
2002 and theuser’s manualfor the appropriatemeter. Our conclusionsarelimited to those
locationsactually measured.All measurementswere conductedwith test equipment
assumedto be calibrated and working properly. If new high power transmittersare
installedat the site, fieldstrengthlevels may change. The measurementresults reported
are validas of June15, 2004.

All representationscontainedhereinare true to the best of my knowledge. I am a radio
engineerwith over twenty years experience. I hold a Bachelorof Science degreein
Electrical Engineeringfrom Virginia Tech anda Master of Science degreein Electrical
Engineering fromCornell University. I am a corporateofficer and stockholderof Pericle
CommunicationsCompany and a RegisteredProfessionalEngineer in the State of
Colorado.

Signedthis 20th dayof July, 2004.
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Appendix - Measurements





Radio Frequency Exposure Measurements
Pericle Communications Company

Date:
Project:
Test Equipment:

6/15/04
Cheyenne Propagation Company
W&G EMR-300
Type 251 Probe (Shaped)

Shaped Probe Type

Engineer: Jacobsmeyer

S/N: 8-0053
S/N: B-0053

X Controlled

No. Location Environment t % of Std.
1 KXRM front door (bldg. 6155) C 9%
2 KXRM tower base (South leg) C 12%
3 Midway down north wall of bldg. 6155 C 8%

Bldg. 6155 transformer C 8%
5 AT&T Wireless front door (bldg. 6157) C 21%
6 AT&T Wireless tower, south leg C 17%
7 AT&T Wireless generator bldg C 13%
8 KXRM east guy anchor C 16%

9 Utility pole by concrete cable vault C 15%
10 KXRM north guy anchor C 9%
11 KXRM southwest guy anchor C 15%
12 KXRM southwest guy, lengthwise C 34%
13 KXRM building roof (peak location) C 34%
14 Bldg. 6135 front door C 8%
15 Bldg. 6145 front door C 7%
16 300 self support tower, east leg C 10%
17 Bldg. 6171 front door C 4%
18 Bldg. 6165 front door C 5%
19 Bldg.6ll0frontdoor C 3%
20 Bldg. 6164 front door C 6%
21 Remytower (bldg. 6180, 6182) C 3%
22 Bldg. 6182 front door C 4%
23 Springs Radio tower, east leg C 16%
24 Bldg. 6150 front door (KILO, roped off) C 8%
25 Bldg. 6140 front door (D&RG) C 7%
26 Bldg. 6132 (KOANKTSC generator) C 32%
27 BId 6130 KOAA C 37%
28 KOAA tower, south leg C 6%
29 Bldg. 6120 front door (CIG) C 9%
30 KRDO top of hill C 7%
31 KRDO below bottom EM bay C 11%
32 Bldg. 6105 front door C 3%
33 KRDO small tower in road C 1%
34 KRDO fork in road C 4%
35 Behind bldg. 6135 C 9%
36 KTSC Old Tower (Ch. 15) C 1%
37 KILO Tower C 92%

38 Between KRDO Garage & 6105 C 43%39 SprintBWG Tower C 17%

t U = uncontrolled environment, C = controlled environment
All measurementsare spatial averages.
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No. Location Environment t % of Std.
40 Behind bldg. 6145

Utility pole behind bldg. 6135
C 8%

41 C 13%
42 Stump above KRDO by east HF sign C 43%
43 Bldg. 6175 (Western Wireless) C 3%
44 KOAA south guy anchor C 9%
45 KOAA northwest guy anchor C 9%
46 KOAA northeast guy anchor C 20%
47 KOAA fuel tank, southwest corner C 16%
48 KILO northeast guy anchor (signed) C 204%
49 KTSCCh.l5tower C 5%
50 KILO southeast guy anchor C 106%
51 KILO southwest guy anchor C 24%
52 State of Colorado tower C 0%
53 Motorola tower (bldg. 6550) C 1%
54 Sprint lower (bldg. 6560) C 1%
55 El Paso County tower C 1%
56 U.S. Army tower C 0%
57 KKFM tower base, west side C 6%
58 Bldg. 6291 front door (KKFM) C 1%
59 Mountain Communications tower C 3%
60 GTE Airphone C 2%
61 Bldg. 6265 (Motorola) C 1%
62 Bldg. 6260 (old Motorola) C 2%
63 KSKX tower C 2%
64 KKLI tower C 5%
65 KKTV tower C 1%
66 Arch Paging front tower C 3%
67 Arch Paging back tower

Comm. Solutions back tower
C 3%

68 C 2%
69 Comm. Solutions front tower C 3%
70 American Telecasting tower, east leg C 3%
71 KCME tower east leg (safety cable) C 11%

t U = uncontrolled environment, C = controlled environment
All measurements are spatial averages.
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